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OPENING  REMARKS 


In  October  of  1989,  Benatec  Associates  was  awarded  an  "Energy  Savings  Opportunity 
Survey"  at  Fort  Eustis,  Virginia. 

Fort  Eustis  is  located  at  the  mid-point  of  the  Virginia  peninsula  in  southeast  Virginia. 
Fort  Eustis  is  bounded  by  the  James  River  to  the  west  and  the  Warwick  River  to  the  east. 
Fort  Eustis  experiences  a  relatively  mild  winter  and  a  warm  humid  summer.  The  close 
proximity  of  the  James  River,  York  River,  Chesapeake  Bay,  and  the  Atlantic  Ocean  tend  to 
influence  the  local  weather.  The  weather  at  Fort  Eustis  is  quite  mild  due  to  the  latitude  and 
the  proximity  to  large  bodies  of  water. 

Fort  Eustis,  Virginia,  is  the  home  of  the  United  States  Army  Transportation  Center 
and  School.  Primary  stationary  training  and  housing  is  located  on  the  northern  one-third  of 
the  post.  Field  training  is  performed  on  the  southern  end  of  Fort  Eustis.  Felker  Army 
Airfield  is  located  in  the  central  portion  of  the  post.  Three-fourths  of  the  facilities  studied 
were  located  in  the  northern  portion  of  Fort  Eustis.  The  remaining  facilities  evaluated  in  this 
report  were  located  on  Felker  Army  Airfield. 

In  order  to  understand  how  an  "Energy  Savings  Opportunity  Survey"  works,  a  short 
discussion  of  the  major  tasks  performed  is  required. 


Possible  energy  savings  retrofits  are  defined.  These  energy  retrofits  normally 
come  from  a  previous  Energy  Engineering  Analysis  Program  (EEAP)  and  any 
other  energy  studies  which  were  performed  at  this  installation.  For  the 
purpose  of  our  study,  an  energy  survey  was  conducted  by  the  Department  of 
Engineering  and  Housing  (DEH).  The  results  of  this  survey  were  a  list  of 
Energy  Conservation  Opportunities  (ECOs).  An  ECO  is  defined  as  any 
physical  change  or  operational  revision  that  may  result  in  the  saving  of  energy. 
An  example  of  a  simple  ECO  would  be  adding  insulation  to  the  walls  of  a 
building. 


A  physical  on-site  survey  was  made  and  each  ECO  was  investigated.  The 
purpose  of  this  survey  is  to  verify  and  understand  how  each  ECO  can  be 
accomplished  and  to  confirm  existing  conditions.  Drawings  of  all  concerned 
buildings  were  obtained  and  field  verified  for  accuracy.  Information  compiled 
from  the  drawings  and  field  surveys  was  used  for  quantity  inputs  for  energy 
savings  calculations.  Estimated  construction  costs  of  the  energy  saving 
retrofits  were  also  derived  from  actual  conditions  found  in  the  field,  A  total  of 
148  ECO’s  were  investigated  under  this  contract. 

Energy  savings  for  each  ECO  retrofit  were  calculated.  This  calculation  was 
accomplished  with  the  aid  of  the  "TRACE  600  Version"  computer  program  as 
distributed  by  the  Trane  Company.  This  program  basically  calculates  the 
building  energy  use  on  an  hourly  basis  and  sums  the  hourly  uses  to  get  an 
annual  energy  consumption.  Computer  runs  were  made  of  the  building  as  it 


exists  and  with  the  retrofit  ECO  added  to  the  building.  The  difference 
between  these  two  numbers  is  the  estimated  energy  saved  if  the  retrofit  were 
applied  to  the  building. 

4.  Construction  estimates  to  perform  each  ECO  retrofit  were  calculated.  Con¬ 
struction  sketches  concerning  the  methodology  of  applying  each  ECO  were 
made  to  form  a  basis  of  the  estimate  to  ensure  accuracy.  A  material  take-off 
method  of  estimating  was  used  in  lieu  of  the  less  accurate  square  foot  costing 
method. 

5.  The  final  step  to  determine  the  feasibility  of  the  ECO  retrofits  was  to  perform 
an  economic  analysis.  The  purpose  of  the  economic  analysis  is  to  ensure  that 
all  ECO  retrofits  are  economically  feasible.  Every  ECO  studied  will  save 
energy.  This  portion  of  the  study  ensures  that  monies  spent  to  construct 
retrofits  will  be  returned  in  a  reasonable  time  period  with  dollars  gained  from 
energy  savings.  For  example,  money  spent  to  replace  a  lighting  system  would 
not  be  feasible  if  it  would  take  longer  to  regain  the  installation  cost  through 
energy  savings  than  the  expected  life  of  this  system. 

The  LCCID  computer  program  was  used  to  perform  the  economic 
analysis.  The  inputs  for  this  program  include  retrofit  costs,  mainte¬ 
nance  costs,  reoccurring  replacement  costs,  and  energy  savings  costs. 

The  output  from  this  program  is  expressed  in  a  SIR  (Savings  Invest¬ 
ment  Ratio)  number.  If  this  SIR  number  is  greater  than  1  then  the 
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retrofit  is  feasible.  Any  number  less  than  1  is  not  economically  feasi¬ 
ble  and  cannot  be  funded  under  Energy  Conservation  Investment 
Program  funding. 


HANDOUT  -  ATTACHMENT  "A" 

FEASIBLE  RETROFITS  (SIR  GREATER  THAN  1) 

This  sheet  that  was  just  handed  to  you  is  a  summary  of  the  total  energy  survey  that 
was  performed  at  Fort  Eustis.  This  sheet  presents  the  feasible  retrofits  in  order  of  highest 
SIR,  first  on  the  list.  The  bottom  line  of  this  survey  is  that  for  a  total  expenditure  of 
$1,179,960,  a  yearly  savings  of  $210,137  will  be  realized.  These  totals  include  all  feasible 
SIRs  and  the  identified  similar  buildings  on  the  entire  post.  Mtero  -  24|347> 

One  could  consider  the  results  of  this  energy  survey  disappointing  in  that  a  greater 
percentage  of  the  identified  ECOs  did  not  have  an  SIR  ranking  of  greater  than  one  A 
contributing  factor  to  these  results  was  that  when  DEH  identified  the  ECOs  to  be  studied. 
No.  6  fuel  oil  was  the  primary  source  of  providing  the  heating  and  domestic  hot  water  needs 
at  Fort  Eustis.  At  the  onset  of  this  study,  DEH  had  the  opportunity  of  converting  from  fuel 
oil  to  natural  gas  at  a  considerable  cost  savings.  Our  study  was  based  upon  natural  gas  being 
the  primary  source  of  fuel  for  most  of  the  ECOs  because  that  any  retrofit  changes  made 
would  be  at  the  time  that  natural  gas  was  actually  being  used. 
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FORT  ENERGY  SURVEY 

TOTAL  SAV^R  and  SIR  R^KINGS 
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*  NOTE:  See  index  page  reference  for  a  complete  listing  of  duplicate,  or  similar,  buildings. 

**  NOTE:  Construction  Cost  only;  does  not  include  SIOH  and  Design  Cost;  SPB  =  Simple  Payback  in  Years. 
4-  NOTE:  Does  not  qualify  for  ECIP  Funding  ~  See  LCCID  Summary. 
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INDEX  A 

The  following  buildings  are  duplicates  of  each  other 

Building  No.  .2319 

Building  No.  2333 

Building  No.  2345 

Building  No.  2413 

Index  "A”  Total  =  4  Buildings 


INDEX  B 

The  following  buildings  are  duplicates  of  each  other 


Building 

No. 

802 

Building 

No. 

803 

Building 

No. 

804 

Building 

No. 

805 

Building 

No. 

808 

Building 

No. 

809 

Building 

No. 

810 

Building 

No. 

811 

Building 

No. 

812 

Building 

No. 

813 

Building 

No. 

814 

Building 

No. 

815 

Building 

No. 

817 

Building 

No. 

818 

Building 

No. 

819 

Building 

No. 

820 

Index  "B”  Total  =  16  Buildings 


INDEX  C 


The  following  buildings  are  similar  to  each  other: 


Building  No. 

102 

Building  No. 

103 

Building  No. 

104 

Building  No. 

105 

Building  No. 

106 

Building  No. 

108 

Building  No. 

109 

Building  No. 

110 

Building  No. 

111 

Building  No. 

113 

Building  No. 

114 

Building  No. 

115 

Building  No. 

116 

Building  No. 

118 

Building  No. 

119 

Building  No. 

120 

Building  No. 

121 

Building  No. 

122 

Building  No. 

123 

Building  No. 

124 

Building  No. 

125 

Building  No. 

127 

Building  No. 

128 

Building  No. 

129 

Building  No. 

131 

Building  No . 

132 

Building  No. 

133 

Building  No. 

134 

Building  No. 

135 

Building  No. 

136 

Building  No. 

138 

Building  No. 

148 

Building  No. 

149 

Building  No. 

150 

Building  No. 

152 

Building  No. 

154 

Building  No. 

155 

Building  No. 

156 

Building  No. 

157 

Building  No. 

159 

Building  No. 

160 

Building  No. 

161 

Building  No. 

162 

Building  No. 

164 

Building  No. 

165 

Building  No . 

166 

Building  No. 

168 

Building  No. 

169 

Building  No. 

170 
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INDEX  C 
(Continued) 


Building  No.  171 
Building  No.  173 
Building  No.  174 
Building  No.  176 
Building  No.  177 
Building  No.  178 
Building  No.  179 

Index  ”C"  Total  =  56  Buildings 


The  following  buildings 

Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No, 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No, 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No, 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 
Building  No. 


INDEX  D 

are  similar  to  each  other 

2101 

2102 

2103 

2104 

2105 

2106 

2107 

2108 
2118 

2119 

2120 
2121 
2122 
2301 

2313 

2314 

2315 

2318 

2319 

2325 

2326 

2327 

2333 

2334 

2342 

2343 

2344 

2345 

2925 

2926 

2927 

2928 

2929 


INDEX  D 
(Continued) 


Building 

No. 

2932 

Building 

No. 

2933 

Building  No. 

2934 

Building 

No. 

2935 

Index  *'D”  Total  =  37  Buildings 


INDEX  E 


The  following  buildings  are  duplicates  of  each  other: 

Building  No.  214 

Building  No.  215 

Index  ”E"  Total  =  2  Buildings 
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Future  considerations  should  be  given  to  ECOs  with  SIRs  close  to  the  magic  number 
"one"  if  natural  gas  prices  rise  drastically.  We  are  presently  in  a  state  of  rising  fuel  oil  costs 
and  historically,  natural  gas  prices  track  the  price  of  fuel  oil.  In  the  near  future,  more  ECOs 
could  be  added  to  the  feasible  list  if  natural  gas  prices  increase. 

HANDOUT  -  ATTACHMENT  "B” 


The  sheet  you  just  received  identifies  ECOs  with  SIR  numbers  ranging  from  0.75  to 
1.00.  If  energy  prices  increase  in  the  near  future,  we  feel  that  these  ECOs  have  a  very  good 
chance  of  becoming  feasible.  However,  one  must  be  careful  when  considering  additional 
ECOs  in  the  future  for  as  energy  costs  rise,  construction  cost  also  inflate.  The  economic 
analysis  should  be  repeated  for  all  additional  ECOs  to  prove  that,  in  fact,  the  SIR  did 
increase  to  greater  than  one. 

Two  areas  of  study  that  had  surprising  results  are  the  modular  offices  in  Building 
1608  and  the  Telephone  Exchange,  Building  1387. 

MODULAR  OFFICES 

Modular  offices,  for  this  discussion,  are  defined  as  office  areas  built  within  high  roof 
type  buildings  such  as  warehouses.  One  such  area  that  was  studied  is  a  portion  of  Building 
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Index  "F"  Total  =  12  Buildings 


Approximately  one-third  of  this  warehouse  type  structure  was  converted  to  office  use. 
These  offices  have  eight  foot  ceiling  heights  and  are  placed  in  an  area  having  twenty-five  feet 
of  ceiling  height.  Energy  misuse  comes  from  heating  and  cooling  a  volume  three  times  as 
large  as  normal  in  order  to  keep  the  occupants  of  the  lower  portion  of  this  volume  comfort¬ 
able. 


To  solve  this  energy  problem,  it  would  appear  the  simplest  exercise  would  be  to 
install  a  new  ceiling  at  the  proper  height  for  office  use.  However,  this  simple  solution 
becomes  complex  when  you  consider  the  major  changes  that  must  be  made  to  the  existing 
mechanical  and  electrical  systems. 

The  electrical  distribution  system  for  this  area  is  a  bus  duct  system  installed  above 
work  areas  at  about  the  ten  foot  height  level.  Power  cords  drop  from  this  bus  duct  to  run 
office  machines  where  required  as  there  are  no  floor  level  receptacles.  The  lighting  for  this 
area  is  accomplished  with  rows  of  area  lighting  suspended  from  the  roof.  If  a  new  ceiling 
were  installed,  the  electrical  power  and  lighting  systems  would  have  to  be  reworked. 

Air  conditioning  for  this  area  is  provided  by  units  located  along  the  perimeter  of  this 
area.  Short  pieces  of  duct  connected  to  the  unit  supply  directs  air  over  the  entire  occupied 
area.  Gravity  then  allows  the  cool  air  to  drop  into  this  area.  Heating  of  this  area  is 
accomplished  by  fan  powered  unit  heaters  located  at  the  high  roof  that  were  left  in  place 
from  the  previous  use.  If  a  new  ceiling  were  installed,  supply  and  return  ductwork  would 
have  to  be  added  and  a  heating  system  applied  to  this  ductwork. 
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The  high  cost  of  reworking  the  mechanical  and  electrical  systems,  for  the  installation 
of  a  new  ceiling  to  save  energy,  prohibits  projects  such  as  this  because  of  the  low  return  on 
investment.  It  is  our  recommendation  that  any  future  office  space  built  in  high  bay  buildings 
be  built  with  energy  conservation  in  mind.  Low  ceilings  should  be  installed  to  keep  the 
conditioned  volume  at  a  minimum.  Mechanical  and  electrical  systems  would  then  be 
designed  to  accommodate  only  the  occupied  volume,  instead  of  the  entire  replacement  of 
these  systems  required  to  retrofit  an  existing  space. 


TELEPHONE  EXCHANGE 


Building  1387,  the  Telephone  Exchange  Building,  is  one  of  the  highest  energy  users 
per  square  foot  of  any  building  on  the  base.  Our  areas  of  study  for  this  building  included 
increasing  ceiling  and  wall  insulation.  The  computer  runs  in  both  cases  indicated  an  increase 
in  energy  when  insulation  was  added. 

The  reason  for  this  increase  in  energy  required  is  because  of  the  great  amount  of  heat 
generated  by  the  equipment  housed  in  this  building.  This  building  requires  air  conditioning 
in  all  twelve  months  of  the  year,  because  even  on  the  coldest  day,  heat  is  generated  within  at 
a  greater  rate  than  heat  is  lost  through  the  ceiling  and  walls.  Addition  of  insulation  would 
retard  the  inadequate  heat  loss,  increasing  the  air  conditioning  load  in  the  colder  months. 
Insulation  does  help  reduce  the  summertime  air  conditioning  load,  but  the  net  twelve  month 
energy  usage  is  increased. 
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Because  of  the  large  energy  consumption  of  this  building,  we  looked  at  alternative 
methods  to  reduce  this  energy  use.  One  method  considered  was  to  install  mechanical 
equipment  to  provide  wintertime  cooling  using  outside  cool  air  instead  of  running  existing  air 
conditioning  equipment.  From  an  energy  standpoint,  this  would  be  a  very  attractive 
alternative.  However,  this  method  would  be  impractical  because  of  the  environment  required 
within  this  building  for  the  internal  telephone  equipment  to  function  properly. 

If  outside  air  was  used  for  wintertime  cooling,  a  humidification  systems  would  be 
required  to  keep  the  inside  relative  humidity  above  acceptable  levels.  A  high  efficiency 
filtration  system  would  also  have  to  be  installed  to  treat  the  high  quantities  of  outside  air 
being  introduced  for  cooling  purposes.  Both  of  the  above  systems  have  high  maintenance 
costs  associated  with  them. 

Our  firm  has  done  extensive  studies  for  Bell  of  Pennsylvania  on  similar  type 
buildings.  In  all  cases,  it  was  found  to  be  more  economical  to  provide  year-round  air 
conditioning  for  these  buildings  in  lieu  of  using  outside  air  for  cooling. 

SLIDE  PRESENTATION 


The  following  slides  are  intended  to  give  you  an  idea  of  the  variety  of  buildings 
studied  and  the  ECOs  to  be  applied.  Only  buildings  with  feasible  ECOs  are  shown. 
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Building  No. 


ECOs 


152 

2102 

2402 

2413 

2750 

3302 

214 

414 


Wall  Insulation 

Ceiling  and  Wall  Insulation 

Door  Strips  and  Infrared  Heaters 

Windows  and  Door  Strips 

Dryvit  -  Windows 

Door  Strips  and  Lighting  Changes 

Ceiling  Insulation 

Various  Slides  Showing  Steam  Distribution  Sys¬ 
tem 


This  has  been  an  interesting  study  experience  for  Benatec  and,  hopefully,  useful 
results  were  obtained.  Gas  fuel  conversion  by  DEH  implemented  during  this  study  saved 
considerable  energy  dollars  at  Fort  Eustis  and  would  have  had  a  high  SIR  number  if  it  would 
have  been  part  of  our  study.  If  natural  gas  conversion  would  have  been  studied,  more  ECOs 
would  have  been  feasible.  However,  energy  dollar  savings  are  already  being  realized  from 
this  conversion  much  sooner  than  if  it  would  have  been  included  in  the  study. 


I  would  like  to  take  this  opportunity  to  thank  the  personnel  at  DEH,  specifically  Larry 
Chenkin  and  Terry  Artrid,  for  their  exceptional  cooperation  in  aiding  us  during  our  field 
visits.  Without  their  help,  our  on-site  tasks  would  have  been  much  more  difficult. 

Also  the  various  people  at  the  individual  buildings  we  visited  were  quite  helpful. 
They  seemed  quite  concerned  and  interested  that  energy  improvements  were  being  planned 
and  went  out  of  their  way  to  help  provide  us  with  the  information  we  needed. 
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QUESTIONS? 


EXECUTIVE  SUMMARY 


An  Energy  Savings  Opportunity  Survey  has  been  conducted  at  Fort 
Eustis,  Virginia.  Actual  field  survey  of  the  studied  facilities  was  performed 
from  October  1989  through  December  1989.  Architectural,  electrical,  and 
mechanical  energy  conservation  opportunities  were  investigated  in  accordance 
with  the  Detailed  Scope  of  Work. 

Most  Energy  Conservation  Opportunities  had  saving/investment  ratios  of 
less  than  one.  Savings/investment  ratios  were  determined  in  accordance  with 
Energy  Conservation  Investment  Program  guidelines.  When  the  savings/in¬ 
vestment  ratio  is  less  than  one  projects  are  not  economically  feasible;  there¬ 
fore,  most  of  the  energy  conservation  opportunities  that  were  studied  cannot 
be  funded  under  Energy  Conservation  Investment  Program  funding. 

A  copy  of  the  summary  report  has  been  included  with  the  Executive 
Summary.  The  summary  report  is  organized  in  priority  order  as  outlined  in 
the  Detailed  Scope  of  Work.  All  pertinent  information  relative  to  any  given 
energy  conservation  opportunity  is  listed  in  the  summary  report.  The  sum¬ 
mary  report  presented  herewith  is  supported  by  detailed  reports  in  the 
Appendices. 

The  following  areas  are  the  most  lucrative  with  regard  to  sufficiently 
reducing  energy  costs  to  offset  the  capital  cost: 
o  Lighting 

o  Steam  Distribution  Systems 
o  Housing  Units  in  the  2100  Block 
0  Building  3302  and  3308  Lighting  Systems 
o  Selected  Infrared  Heater  Systems 

-iii- 
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Lighting  system  alternatives  were  generally  more  favorable  than  architec¬ 
tural  or  mechanical  system  alternatives.  The  primary  reason  lighting  energy 
conservation  opportunities  were  more  advantageous  is  the  reduction  in  demand 
charges  and  continuous  use  throughout  the  year. 

Most  of  Fort  Eustis  is  heated  via  above  ground  steam  distribution  sys¬ 
tems.  The  steam  distribution  system  served  by  Boiler  House  414  was  studied 
for  the  purpose  of  this  report.  Insulation  integrity  is  of  considerable  impor¬ 
tance  in  the  steam  distribution  system  due  to  the  relatively  high  temperature 
of  the  system.  The  steam  distribution  systems  at  Fort  Eustis  can  be  made 
more  effective  with  minor  insulation  upgrade  projects. 

A  moderate  amount  of  energy  can  be  saved  at  the  Family  Housing  Units 
in  the  2100  Block  by  upgrading  wall  and  ceiling  insulation.  The  advantage  of 
accomplishing  two  energy  conservation  opportunities  at  one  time  is  that  con¬ 
struction  costs  can  be  slightly  reduced. 

The  lighting  systems  at  Building  3302  and  Building  3308  are  over-lit  and 
out  of  date.  Considerable  energy  and  demand  charges  can  be  saved  at  these 
facilities,  see  tabulation.  No  other  buildings  studied  in  this  report  were 
observed  to  have  lighting  systems  like  the  lighting  systems  in  these  build¬ 
ings.  If  other  buildings  at  Fort  Eustis  have  lighting  systems  like  the  systems 
in  these  buildings  then  considerable  energy  savings  can  be  achieved. 

The  ECOs,  considered  for  lighting,  generally  concentrated  on  more 
efficient  fixtures  and/or  more  efficient  lamps  and  ballasts  in  existing  fixtures. 
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Motion  sensors  and/or  infrared  sensors  are  generally  designed  for  loads 
of  less  than  1000  v/atts.  Larger  loads  can  be  controlled  by  adding  relays  or 
contactors.  Several  things  make  these  devices  have  questionable  value  for 
Fort  Eustis.  In  larger  offices,  modular  office  partitions  have  been  installed 
and  were  being  installed  in  more  offices  during  this  survey.  These  partitions 
tend  to  block  the  line  of  control  for  the  sensors.  In  addition,  military  em¬ 
ployees  have  a  structure  and  discipline  that  can  be  used  to  keep  lights  off 
when  areas  are  not  in  use.  Admittedly,  some  people  remain  careless  and  do 
not  turn  lights  off.  It  is  difficult  to  predict  how  much  energy  can  be  saved 
by  motion  sensing  devices  but  it  must  be  far  less  than  in  similar  civilian 
applications. 

Timers  and  contactors  have  not  been  considered  in  many  areas  because 
of  flexible  schedules  and  the  inherent  military  discipline  which  was  discussed 
above. 

In  general,  fluorescent  fixtures  on  this  facility  have  standard  ballasts 
and  "watt  -  miser"  lamps.  Many  ECOs  for  this  project  consider  changing  this 
combination  to  "watt  -  miser"  ballasts  and  "watt  -  miser  plus"  lamps.  This 
combination  reduces  energy  consumption  for  the  fixture  by  about  17%  and 
increases  light  output  by  about  2%.  General  Electric  Company  studies  show 
this  combination  to  have  the  lowest  ownership  and  operating  costs. 

The  use  of  infrared  heating  at  numerous  facilities  will  save  energy. 
Infrared  heating  saves  energy  by  reducing  the  space  temperature  while 
maintaining  occupant  comfort  with  infrared  energy.  Infiltration  is  also 


63470 


-V- 


reduced  in  buildings  heated  with  infrared  heaters  as  the  temperature  differ¬ 
ence  between  inside  and  outside  is  reduced. 

High  efficiency  motor  studies  were  undertaken  in  the  following  locations: 

o  Sewer  Plant  Wet  Pit  Pumps 
o  Sand  Pond  Well  Pumps 
o  Building  650  Chiller  Motor 

All  three  of  these  applications  require  special  motors.  The  sewer  plant 
wet  pit  pumps  and  the  sand  pond  well  pumps  require  complete  replacement  of 
motor  and  pump.  The  chiller  motor  is  a  special  motor  made  for  the  individual 
chiller.  No  economical  motor  retrofit  methods  have  been  identified  at  this 
time. 


Studied  energy  conservation  opportunities  were  not  economically  feasible 

for  the  following  primary  reasons: 

o  Previous  Energy  Retrofits 
o  Relatively  Low  Fuel  Costs 

o  High  Construction  Costs  Relative  to  Energy  Costs 
o  Mild  Climate 

A  number  of  energy  conservation  opportunities  examined  in  this  report 
have  been  implemented  as  a  result  of  general  facilities  renovations.  Benatec 
Associates  performed  a  similar  Energy  Savings  Opportunity  Study  at  New 
Cumberland  Army  Depot.  Comparing  fuel  costs,  construction  costs  and 
climate  at  Fort  Eustis  versus  New  Cumberland  Army  Depot,  we  find  the 
general  cost  of  living  at  both  locations  to  be  similar.  When  the  energy/ 
retrofit  costs  at  the  two  sites  are  compared  we  find  that  construction  costs 
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are  slightly  lower  at  Fort  Eustis;  however,  energy  costs  are  significantly 
lower  at  Fort  Eustis. 

Upon  review  of  the  climate  differences  between  the  two  sites,  we  find 
that  Fort  Eustis  is  considerably  warmer  in  the  winter  and  only  slightly 
warmer  and  more  humid  in  the  summer.  Many  of  the  energy  conservation 
items  studied  at  Fort  Eustis  would  have  been  successful  at  New  Cumberland 
Army  Depot  due  to  the  more  harsh  winter  and  higher  fuel  costs. 
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SUMMARY  REPORT  NOTES 


NOTE  1 

NOTE  2 

NOTE  3 
NOTE  4 

NOTES 


NOTE  6 

NOTE? 
NOTES 
NOTE  9 

NOTE  10 

NOTE  11 
NOTE  12 

NOTE  13 


Air  to  air  heat  exchanger  failed  to  qualify  as  fan  energy  required  to  cross  heat 
exchanger  exceeds  heat  energy  saved. 

Consultant  agreed  to  study  heat  exchanger  in  Building  812  in  lieu  of  heat 
recovery  in  Building  1605.  Building  1605,  Commissary,  is  in  process  of 
moving  to  new  location. 

This  facility  does  not  have  windows. 

The  construction,  orientation,  and  occupancy  of  this  facility  is  similar  to  the 
facility  noted. 

The  buildings  that  make  up  the  2716  complex  are  similar  to  the  facilities  that 

make  up  the  2715  complex.  The  individual  facilities  of  2716  were  not 

computer  evaluated  on  an  individual  basis  as  the  environmental  characteristics 
are  similar  to  the  four  sample  spaces  evaluated  in  the  2715  complex. 

The  contract  documents  indicate  that  this  facility  requires  wall  and  ceiling 
insulation  studies.  During  field  surveys,  this  facility  was  found  to  have 
sufficient  wall  and  ceiling  insulation. 

Windows  have  been  replaced  between  time  of  contract  and  time  of  survey. 

Windows  have  been  replaced  between  time  of  contract  and  time  of  survey. 

The  contract  documents  indicate  that  this  facility  requires  ceiling  insulation. 
During  the  survey  of  this  facility,  we  found  6"  fiberglass  batt  ceiling  insula¬ 
tion. 

Hangar  doors  are  presently  insulated,  where  accessible.  Core  drilling  was  not 
permitted. 

Facility  presently  has  second  pane  high  quality  storm  windows. 

Replacement  of  chiller  motors  is  not  economically  feasible  as  no  industry 
standard  high  efficiency  motors  are  available  for  mounting  on  existing  chillers. 
If  higher  efficiencies  are  desired  entire  chiller  must  be  replaced. 

Same  conditions  apply  to  well  pump  as  to  chillers  noted  in  NOTE  12. 
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NOTE  14 
NOTE  15 
NOTE  16 

NOTE  17 
NOTE  18 


See  NOTE  2  and  Building  812.  Commissary  is  in  process  of  relocation. 

Facility  presently  has  6"  fiberglass  ceiling  insulation  installed. 

Facility  is  a  classroom  with  desks  and  chairs  and  is  not  suitable  for  conversion 
to  an  infrared  heating  system. 

Facility  presently  has  second  pane  high  quality  storm  windows. 

See  included  description  of  synergistic  combinations. 
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DESCRIPTION  OF  SYNERGISTIC  COMBINATIONS 


Building  2102 

Combination  No.  1 

Building  2402 

Combination  No.  1 

Building  2413 

Combination  No.  1 

Combination  No.  2 

Building  3302 

Combination  No.  1 

Combination  No.  2 

Building  3308 

Combination  No.  1 


Ceiling  Insulation  and 
Wall  Insulation  Combined 


Hangar  Door  Strip  and 
Infrared  Heater 


Reduced  Lighting  and 
Hangar  Door  Weatherstrip 

Reduced  Lighting,  Hangar 
Door  Weatherstrip,  and 
DSB  Storm  Glazing 


Reduced  Lighting  and 
Ceiling  Insulation 

Reduced  Lighting,  Ceiling 
Insulation,  and  Hangar 
Door  Weatherstrip 


Reduced  Lighting  Level 
and  Infrared  Heaters 


Total  Cost  $  5,000 

Total  Cost  $49,100 

Total  Cost  $34,300 

Total  Cost  $61,900 

Total  Cost  $60,500 

Total  Cost  $64,400 

Total  Cost  $13,900 

loo 
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INTRODUCTION 


An  Energy  Savings  Opportunity  Survey  has  been  conducted  at  Fort 
Eustis,  Virginia.  Actual  field  survey  of  the  studied  facilities  was  performed 
from  October  1989  through  December  1989.  Field  survey  reports  are  included 
in  Appendix  B.  Architectural,  electrical,  and  mechanical  energy  conservation 
opportunities  were  investigated  in  accordance  with  the  Detailed  Scope  of 
Work.  Upon  completion  of  the  field  surveys  concept  designs  were  developed 
to  document  the  energy  conservation  opportunity  retrofit  items. 

Based  on  the  completed  concept  designs,  energy  analyses  were  per¬ 
formed.  Electrical  system  analyses  were  performed  using  in-house  spread¬ 
sheet  computer  programs.  Electrical  analysis  calculations  are  included  in 
Appendix  D.  Mechanical  system  analyses  were  performed  using  the  Trane 
"TRACE"  building  energy  analysis  computer  programs.  Mechanical  system 
load  calculations  are  included  in  Appendix  F.  Preliminary  estimates  were 
prepared  based  on  the  concept  designs.  Electric  demand  output  data  from 
system  analyses  were  adjusted  to  coincide  with  historic  electrical  demand. 

Upon  completion  of  electrical  demand  adjustment,  fuel  costs  analyses,  and 
preliminary  estimates,  the  savings/investment  ratio  was  calculated  with  the 
Life  Cycle  Cost  in  Design  (LCCID)  computer  program. 

Most  Energy  Conservation  Opportunities  (ECOs)  had  saving/investment 
ratios  (SIR)  of  less  than  one.  Savings/investment  ratios  were  determined  in 
accordance  with  Energy  Conservation  Investment  Program  (EClP)  guidelines. 
When  the  savings/investment  ratio  is  less  than  one  projects  are  not 
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economically  feasible;  therefore,  most  of  the  energy  conservation  opportunities 
that  were  studied  cannot  be  funded  under  Energy  Conservation  Investment 
Program  funding. 

SIR  summary  data  is  included  in  the  front  of  Appendix  A  and  detailed 
SIR  support  data,  LCCID  computer  output,  is  included  in  the  back  of  Appen¬ 
dix  A.  Demand  adjustment  calculations  are  included  in  Appendix  A.  Building 
data  is  in  numerical  order  per  building  number  in  all  appendices. 

FUEL  COSTS 


Fuel  costs  used  in  this  report  were  current  as  of  November  2,  1989. 
During  the  period  of  this  report  fossil  fuel  costs  have  fluctuated  significant¬ 
ly.  The  adjusted  costs  of  fuel  will  eventually  effect  the  viability  of  ECO 
projects  with  SIRs  greater  than  0.80.  The  raw  fuel  costs  used  on  this  proj¬ 
ect  are  included  in  Table  1.  Detailed  derivation  of  as  used  fuel  costs  are 
included  in  Appendix  C. 

Liquid  fossil  fuel  data,  costs  and  heat  value,  were  provided  by  the  Fort 

Eustis  Energy  Branch.  The  following  energy  additional  cost  support  data  is 

included  in  Appendix  C: 

o  Natural  Gas  Rate  Schedule 
o  Electric  Rate  Schedule 
o  Electric  Demand  Summary 
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TABLE  1 


RAW  FUEL  COSTS  AT  FORT  EUSTIS,  VIRGINIA 


Electric  KWH 
Electric  PKW 
Electric  MMBTU 
No.  4  Fuel  Oil  MMBTU 
No.  2  Fuel  Oil  MMBTU 
Natural  Gas  MMBTU 


$  0.02165 
$10.78 
$  6.34 
$  3.67 
$  4.69 
$  2,67 


LIGHTING  SYSTEM  ENERGY  CONSERVATION  OPPORTUNITIES 


Lighting  system  alternatives  were  generally  more  favorable  than  architec¬ 
tural  or  mechanical  system  alternatives.  The  primary  reason  lighting  energy 
conservation  opportunities  were  more  advantageous  is  the  reduction  in  demand 
charges  and  continuous  use  of  lighting  throughout  the  year. 

Lighting  system  analyses  were  based  on  design  criteria  as  outlined  in 

Paragraph  3-7  of  Army  Regulation  11-27,  Army  Energy  Program  dated  14  July 

1989.  The  general  summary  guidelines  are  as  follows: 

o  Work  Stations  50  Footcandles 

o  Working  Areas  30  Footcandles 

o  Non-Working  Areas  10  Footcandles 

Detailed  electrical  analyses  are  included  in  Appendix  D.  Special  note 
should  be  made  of  the  fact  that  at  a  few  locations  existing  lighting  levels  do 
not  conform  to  existing  lighting  level  requirements.  Where  lighting  levels  are 
below  the  standards  outlined  in  AR  11-27  concept  lighting  design  was  based 
on  matching  existing  lighting  levels  with  more  energy  efficient  lamp  and 
ballast  combinations. 
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Of  the  lighting  systems  studied  in  this  report,  the  lighting  systems  in 
Building  3302  and  Building  3308  are  of  special  note.  The  lighting  systems  in 
these  buildings  are  over-lit  and  out  of  date.  Considerable  energy  and  de¬ 
mand  charges  can  be  saved  at  these  facilities.  No  other  buildings  studied  in 
this  report  were  observed  to  have  lighting  systems  like  the  systems  in  these 
buildings.  If  other  buildings  at  Fort  Eustis,  not  included  in  this  report, 
have  lighting  systems  like,  or  similar  to,  the  lighting  systems  in  Building 
3302  and  Building  3308  then  considerable  energy  savings  can  be  achieved. 

Building  401,  ATL  Administration  -  This  building  now  uses  fluorescent 
fixtures  with  standard  ballasts  and  "watt  miser"  lamps.  This  system  is  poorly 
maintained  but  is  supplemented  with  desk  lamps.  The  ECOs  consider  retain¬ 
ing  the  desk  lamps  but  changing  the  lamps  and  ballasts  in  the  ceiling  fix¬ 
tures. 

Building  650,  Enlisted  Service  Club  -  This  building  now  uses  fluorescent 
fixtures  with  standard  ballasts  and  "watt  -  miser"  lamps.  The  building  has 
fair  maintenance.  The  building  has  large  spaces  and  flexible  hours  of  use. 
The  building  would  have  some  use  for  motion  sensors  but  there  would  be  a 
large  amount  of  rewiring  to  use  them.  The  building  is  staffed  during  hours 
of  use  and  the  staff  should  be  required  to  keep  constant  control  of  lighting. 
Some  consideration  must  be  given  to  atmosphere  in  this  building.  If  a  partic¬ 
ular  area  is  dark,  it  will  not  be  inviting  and  not  be  used  as  heavily  as  it 
should.  The  ECOs  for  this  building  consider  changing  the  lamps  and  ballasts 
in  the  ceiling  fixtures. 
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Building  705,  Transportation  School  &  Administration  -  This  building  has 
very  good  maintenance.  Nearly  every  fixture  in  this  building  is  fluorescent. 
The  ECOs  consider  large  amounts  of  energy  savings  through  changing  lamps 
and  ballasts.  Individual  discipline  can  save  the  use  of  fixtures  in  unoccupied 
areas  without  the  need  for  added  equipment. 

Building  812,  Barracks  -  This  building  has  fair  maintenance.  The  ECOs 
consider  changing  lamps  and  ballasts.  Auxiliary  areas  of  the  building  have 
incandescent  fixtures  now  in  use.  The  ECOs  consider  changing  these  to 
fluorescent.  Bedroom  lighting  should  be  controlled  by  the  occupants  under 
individual  discipline.  A  motion  sensor  was  considered  for  the  bedrooms  but 
was  rejected.  The  installed  cost  for  the  motion  sensor  will  be  about  $75.00. 
If  energy  costs  continue  about  2.2  cents  per  Kilowatthour ,  it  would  take 
41  ,800  hours  of  use  reduction  to  justify  a  sensor  in  each  room.  This  is  not 
reasonable. 

Building  1608,  VVarehouse/Administration  -  This  building  presently  has 
very  poor  lighting.  The  proposed  ECOs  for  this  building  involve  upgrading 
the  lighting  without  increasing  energy  consumption.  Additional  ECOs  have 
been  proposed  to  install  new  lighting  in  a  new  ceiling  which  is  part  of  an 
Architectural  ECO. 

Building  2406,  Hangar  and  Shops  -  This  building  is  partially  occupied 
for  a  large  portion  of  the  24  hour  day.  Whatever  aircraft  is  being  worked  on 
determines  the  portion  of  the  building  requiring  lighting.  Timers  would  not 
be  practical  for  this  application.  Motion  sensors  were  not  deemed  practical 
because  of  fixture  warm  -  up  time.  The  employees  cannot  stop  work  for  5 
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minutes  to  allow  fixtures  to  warm  up  each  time  they  enter  an  area.  Some 
manual  control  suggestions  have  been  included  with  the  ECOs.  The  ECOs  for 
the  building  are  for  offices,  toilets  and  storage  areas. 

Building  2413,  Hangar  and  Shops  -  This  building  has  some  antiquated 
fixture  lowering  equipment.  The  gentlemen  responsible  for  the  building  asked 
that  the  fixtures  not  be  lowered.  According  to  him,  several  have  been 
smashed  to  the  floor  in  the  process  of  lowering.  The  Corps  of  Engineers  has 
indicated  that  the  lamps  are  450  watt  self  ballasted  mercury.  General  Electric 
Company  Large  Lamp  Catalog  shows  that  these  lamps  provide  only  9,100 
lumens.  This  is  no  better  than  an  incandescent  installation.  These  lamps  do 
have  a  better  lifespan  than  the  incandescent  fixtures.  The  ECOs  for  this 
building  can  provide  significant  energy  savings  by  going  to  lower  wattage 
high  pressure  sodium  fixtures.  The  discussion  presented  previously  for 
Building  2406,  Hangar,  fixtures  also  applies  to  this  building. 

Building  2730,  O.C.S.  Facilities  (Classroom  Building)  -  This  building  has 
poor  quality  lighting  for  classroom  use.  There  is  a  large  amount  of  glare 
from  open  fixtures.  Instructors  have  little  control  over  fixtures  when  they 
wish  to  use  a  VCR. 

The  ECOs  presented  for  this  building  consider  changing  fluorescent 
lamps  and  ballasts.  In  order  to  utilize  motion  sensors  in  this  building,  it 
would  be  necessary  to  install  contactors.  It  is  felt  that  disciplined  occupants 
can  provide  good  savings  without  the  need  for  these  modifications. 
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Building  2743,  Motor  Pool  Maintenance  Building  -  This  building  is  poorly 
maintained.  It  has  inadequate  illumination  and  cannot  be  utilized  to  its  full 
potential.  If  this  building  is  to  be  fully  utilized,  it  must  have  the  lighting 
upgraded.  The  ECOs  address  energy  savings  for  fixtures  now  in  use. 

Building  3302,  Applied  Instruction  -  The  hangar  portion  of  this  building 
uses  a  double  fixture  with  400  watt  mercury  and  450  watt  self  ballasted 
mercury  lamps.  These  fixtures  can  be  replaced  to  realize  a  large  energy 
savings.  Some  additional  savings  can  be  realized  in  offices  and  classrooms 
with  ECOs  for  fluorescent  fixtures. 

Building  3308,  Applied  Instruction  -  The  warehouse  portion  of  this 
building  has  too  much  illumination.  Older  style  combination  400  watt  mercury 
and  incandescent  fixtures  had  previously  been  replaced  with  400  watt  high 
pressure  sodium  fixtures.  The  ECOs  for  this  building  propose  removal  of 
some  of  the  fixtures  to  reduce  energy  consumption.  ECOs  have  also  been 
proposed  to  change  ballasts  and  lamps  in  fluorescent  fixtures  in  corridor  and 
office  areas. 

THERMAL  ENVIRONMENTAL  SYSTEM  SIMULATION 


Thermal  environmental  system  analyses  were  performed  with  the  Trane 
"TRACE"  building  energy  analysis  computer  program.  Two  copies  of  the 
extended  Trane  "TRACE"  documentation  manuals  have  been  forwarded  to  Fort 
Eustis  and  the  Baltimore  District  of  the  Corps  of  Engineers. 
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Building  simulations  were  performed  to  account  for  energy  conditions 
that  would  effect  the  studied  ECO.  Evaluation  of  perimeter  skin  systems, 
such  as  wall  insulation,  was  performed  accounting  for  solar  load  gains/losses 
and  internal  load  gains/losses  and  infiltration  effect;  however,  non-effect 
loads  such  as  ventilation  or  isolated  process  loads  were  not  summarized. 
Ventilation  is  not  included  In  most  of  the  building  simulations  as  the  ventila¬ 
tion  level  will  be  the  same  before  and  after  the  retrofit  and  the  ventilation 
heat  load  will  not  change. 

Samples  of  simulation  program  input  forms  are  included  in  Appendix  H. 
One  copy  of  Appendix  H  has  been  forwarded  to  Fort  Eustis  and  one  copy  has 
been  forwarded  to  the  Baltimore  District  of  the  Corps  of  Engineers.  In 
addition  to  the  computer  input  forms,  the  following  items  are  included  in 
Appendix  H: 

o  Thermostat  Schedules 
o  Occupancy  Schedules 
o  Materials  Listings 
o  Wall/Roof  Listings 

Thermostat  schedules  were  generated  based  on  occupancy  hours  as 
reported  by  building  users  and  set  points  as  specified  in  AR  11-27.  Occu¬ 
pancy  schedules  were  generated  based  on  occupancy  hours  and  approximate 
numbers  of  people  as  reported  by  building  users.  The  materials  listing  and 
the  wall/roof  listing  includes  all  standard  materials  included  with  the  computer 
software  package,  special  materials  observed  during  field  surveys,  and  special 
materials  generated  during  concept  design. 
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Occupancy  schedules  are  generally  self-explanatory.  The  camel  hump 
effect  in  the  classroom  lighting  schedule,  CRLTC  in  Appendix  H,  is  caused 
by  the  variations  in  the  way  classrooms  are  utilized.  During  field  surveys  we 
observed  that  many  times  classrooms  are  used  for  a  short  period  then  training 
exercises  are  moved  to  a  hands-on  training  location.  The  actual  absolute 
classroom  schedule  cannot  be  simulated  as  it  is  highly  dependent  on  student 
load  and  course  scheduling.  The  idealized  classroom  schedule  was  based  on 
discussions  with  military  instructors  and  reasonable  engineering  judgements. 

DETERMINATION  OF  BUILDING  INFILTRATION 


Considerable  amounts  of  energy  is  consumed  in  buildings  overcoming  the 
thermal  loads  caused  by  infiltration.  In  addition  to  direct  heat  loss  associated 
with  infiltration,  infiltration  extracts  stored  heat  in  the  winter  when  the 
building  is  in  the  night  setback  mode.  The  mass  of  a  building  with  a  high 
infiltration  rate  will  cool  to  55°F  faster  than  a  building  with  a  low  infiltration 
rate.  When  the  mass  of  the  building  is  cooled  faster,  night  heating  is  re¬ 
quired  for  more  hours.  The  ideal  heating  building  would  store  all  heat  in  the 
building  mass  for  use  on  subsequent  days. 

To  account  for  the  energy  drain  effect  of  building  mass  and  general 

energy  consumption  due  to  infiltration,  three  basic  infiltration  conditions  were 

utilized  as  follows: 

o  Base  infiltration  normal  building, 
o  Base  infiltration  infrared  heated  building, 
o  ECO  specific  infiltration. 
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Calculated  infiltration  quantities  were  determined  in  accordance  with 
guidelines  and  equations  as  presented  in  ASHRAE  1989  FUNDAMENTALS 
HANDBOOK,  Chapter  23,  Infiltration  and  Ventilation,  and  ASHRAE  Group  158, 
COOLING  AND  HEATING  LOAD  CALCULATIONS  MANUAL,  Chapter  5,  Infiltra¬ 
tion  and  Ventilation.  Infiltration  calculations  were  prepared  on  special  infil¬ 
tration  worksheet  forms.  Infiltration  worksheets  are  included  with  the  specif¬ 
ic  building  "TRACE  Input  File"  in  Appendix  F. 

Base  infiltration  for  normal  buildings  was  broken  down  into  the  following 
four  categories: 

o  Loose  One  Air  Change 

o  Medium  3/4  Air  Change 

o  Tight  1/2  Air  Change 

o  Energy  Retrofit  Zero  Infiltration 

During  field  surveys,  building  construction  and  .  existing  conditions  were 
observed  to  make  a  judgement  as  to  the  infiltration  category  for  specific 
buildings.  A  concrete  block  building  with  cracked  block,  large  expanses  of 
glass,  and  loose  fitting  window  frames  was  classified  as  loose.  Well  con¬ 
structed  and  maintained  concrete  block  or  steel  sided  buildings  with  moderate 
glass  exposure  and  medium  fit  windows  were  classified  as  medium.  If  a 
building  wall  was  well  constructed  and  maintained  with  less  than  50%  glass  per 
exposure  the  building  was  classified  as  tight.  Buildings  that  had  large  mass 
and  had  recent  energy  retrofit  to  close  construction  cracks  were  classified  as 
energy  retrofit.  Most  buildings  were  classified  as  tight  or  medium  for  infil¬ 
tration.  Two  facilities.  Building  401  -  Administration  and  Building  812  - 

Barracks,  were  classified  as  tight. 
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Base  infiltration  for  infrared  heated  buildings  was  determined  by  adjust¬ 
ing  the  infiltration  calculated  to  occur  on  the  building  in  the  present  condi¬ 
tion.  Space  temperatures  in  infrared  heated  buildings  are  lower  than  in 
conventionally  heated  buildings.  With  reduced  temperature  differentials 
between  inside  and  outside  the  driving  forces  of  the  infiltration  is  reduced. 
To  account  for  the  reduction  of  infiltration  in  infrared  heated  buildings, 
infiltration  was  set  at  75%  of  the  infiltration  of  the  conventionally  heated 
building . 

ECO  specific  infiltration  is  that  infiltration  that  will  change  with  the 
application  of  a  specific  ECO.  An  example  of  ECO  specific  infiltration  is  the 
comparison  of  infiltration  of  existing  windows  with  infiltration  with  storm 
glazing  over  existing  windows. 

ELECTRIC  DEMAND  ADJUSTMENTS 


Electrical  demand  charges  are  a  significant  portion  of  the  energy  budget 
an  any  non-residential  energy  consuming  facility.  Reducing  electric  demand 
does  not  necessarily  reduce  energy  consumption.  Reducing  energy  demand 
only  reduces  electric  delivery  costs.  Reduction  in  demand  at  a  particular 
building  can  only  reduce  total  electrical  costs  if  the  building  demand  re¬ 
duction  occurs  coincident  with  the  peak  electrical  demand  for  the  entire 
electric  consuming  facility,  in  this  case  all  of  Fort  Eustis. 

To  insure  that  no  excess  demand  credits  were  taken,  building  demand 
reductions  associated  with  heated  only  buildings  were  evaluated,  on  an  eco¬ 
nomic  basis,  as  if  no  reduction  in  demand  had  occurred.  Demand  peaks  at 
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Fort  Eustis  occur  in  July  and  August  on  weekday  afternoons.  Any  major 
heating  electrical  demand  generator  would  be  off  at  the  time  of  post  peak 
demand.  Post  demand  data  is  as  listed  in  Table  2.  Support  source  data  for 
Table  2  is  included  in  Appendix  G. 


TABLE  2 

FORT  EUSTIS  ELECTRICAL  DEMAND 


Month 

On  Peak 

January 

14,138 

February 

14,530 

March 

15,160 

April 

13,358 

May 

15,935 

June 

21,470 

July 

21 ,712 

August 

21 ,786 

September 

20,072 

October 

17,256 

November 

12,746 

December 

14,630 

Electric  demand  effect  for  specific  buildings  was  adjusted  for  composite 
effect.  The  monthly  electric  demand  for  the  base  building  was  subtracted 
from  the  monthly  electric  demand  listed  in  Table  2  to  determine  equivalent 
post  demand  without  the  studied  building.  Building  retrofit  demand  was  then 
added  to  the  equivalent  post  demand  on  a  month  for  month  basis.  After 
determination  of  the  effect  of  ECO  demand  on  the  post  electrical  demand,  the 
billing  charges  were  calculated  in  accordance  with  the  electric  utility  rate 
guidelines.  Individual  ECO  demand  calculations  are  included  in  Appendix  A. 
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INFRARED  HEATER  SIMULATION 


The  use  of  infrared  heating  at  numerous  facilities  will  save  energy. 
Infrared  heating  saves  energy  by  reducing  the  space  temperature  while 
maintaining  occupant  comfort  with  infrared  energy.  Infiltration  is  also  re¬ 
duced  in  buildings  heated  with  infrared  heaters  as  the  temperature  difference 
between  inside  and  outside  is  reduced. 

The  Trane  "TRACE"  building  energy  analysis  computer  program  does  not 
have  a  specific  system  simulation  package  that  directly  simulates  infrared 
heaters.  Infrared  heaters  were  simulated  by  setting  space  thermostats  at 
55°F  for  24  hours  per  day  while  the  comparative  base  building  is  set  up  to 
68°F  during  the  occupied  hours.  The  rationale  for  simulating  infrared  heat¬ 
ers  in  this  manner  is  that  as  the  heaters  heat  up  the  floor  and  furnishings, 
these  items  store  thermal  energy.  As  the  thermal  energy  is  stored,  it  is 
later  released  to  the  space  causing  secondary  heating  of  the  space.  All 
studied  facilities  were  treated  with  broad  range  coverage  of  IR  heaters  as  no 
fixed  work  stations  exist  in  any  of  the  studied  facilities.  Under  normal 
operating  conditions  in  an  IR  heated  building,  the  bulk  space  temperature 
approaches  55°F.  Even  if  there  is  not  an  energy  requirement  to  condition  the 
space  for  occupants,  minimal  space  heating  is  required  to  avoid  freezing  of 
building  systems,  i.e.  sprinklers  and  water  lines. 

In  addition  to  a  reduction  of  heating  required  to  maintain  bulk  tempera¬ 
ture,  IR  heating  requires  less  heating  of  infiltration  air.  Given  the  compari¬ 
son  of  55°F  versus  68°F  bulk  air  temperature,  the  energy  savings  per  hour 
for  100  CFM  of  infiltration  is  1  ,430  BTU/Hr. 
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The  simulation  method  selected  does  not  approximate  the  theoretically 
ideal  conditions  of  IR  heat  controlled  by  black  body  thermostats.  Simulation 
of  IR  heaters  controlled  by  black  body  thermostats  does  not  account  for  heat 
absorbed,  stored,  and  released  by  building  components  and  furnishings. 
Simulation  of  IR  heaters  controlled  by  black  body  thermostats  does  not  ac¬ 
count  for  the  override  setting  of  IR  used  to  maintain  bulk  space  temperature 
to  avoid  freezing. 

In  view  of  the  drawbacks  associated  with  both  methods  of  simulating  IR 
heaters,  the  more  conservative  approach  was  selected  so  that  no  energy 
saving  credits  were  not  counted  that  cannot  actually  be  anticipated. 

ESTIMATING 


Upon  completion  of  field  surveys  and  concept  designs,  construction  cost 
estimates  were  prepared  in  accordance  with  Appendix  C  of  TM5-800-2,  COST 
ESTIMATES  -  MILITARY  CONSTRUCTION  dated  12  June  85. 

Estimate  data  was  primarily  taken  from  MEANS  BUILDING  CON¬ 
STRUCTION  COST  DATA.  Data  taken  from  Means  was  adjusted  using  the 
Means  city  cost  indexes  for  Newport  News,  Virginia.  Unit  prices  and  labor 
manhours  which  were  not  available  from  Means  were  obtained  from  central 
Pennsylvania  equipment  suppliers  and  contractors. 

Cost  estimates  for  specific  energy  conservation  opportunities  are  included 
in  Appendices  C,  D,  and  E. 
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FUEL  TEST  ANALYSIS 


Per  the  requirements  of  the  Detailed  Scope  of  Work,  a  fuel  test  sample 
was  obtained  at  Boiler  House  801.  The  fuel  sample  was  subsequently  sent  to 
a  laboratory  for  composition  analysis.  The  laboratory  test  results  are  includ¬ 
ed  in  Appendix  C.  After  completion  of  the  laboratory  test.  Fort  Eustis 
Energy  Branch  representatives  indicated  that  there  is  some  concern  as  to 
whether  the  fuel  in  the  sample  is  a  field  mixed  mixture  of  No.  2  and  No.  5  or 
6  fuel  oil.  The  mixture  concerns  were  not  brought  to  the  attention  of  the 
A/E  at  the  time  the  sample  was  obtained.  Fort  Eustis  representatives  have 
taken  a  second  representative  fuel  sample  and  have  allowed  the  sample  to 
separate  over  the  past  two  months.  V/e  recommend  that  two  samples  be  taken 
of  the  separated  sample  and  these  samples  be  sent  in  separate  containers  for 
further  fuel  analysis. 

STEAM  DISTRIBUTION  SYSTEM 


Most  of  Fort  Eustis  is  heated  via  above  ground  steam  distribution  sys¬ 
tems.  The  steam  distribution  system  served  by  Boiler  House  414  was  studied 
for  the  purpose  of  this  report.  Insulation  integrity  is  of  considerable  impor¬ 
tance  in  the  steam  distribution  system  due  to  the  relatively  high  temperature 
of  the  system.  The  steam  distribution  systems  at  Fort  Eustis  can  be  made 
more  effective  with  minor  insulation  upgrade  projects. 

Detailed  calculations  relative  to  the  steam  distribution  system  are  pre¬ 
sented  in  Appendix  C.  Steam  distribution  calculations  were  performed  by  the 
degree  day  method.  Degree  day  data  used  was  for  Langley  Air  Force  Base, 
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Virginia.  Degree  day  data  is  included  in  Appendix  C.  Degree  day  data  was 
provided  by  Fort  Eustis  Energy  Branch. 

The  steam  distribution  system  served  by  Boiler  House  414  was  simulated 
at  temperatures  below  65°F  as  this  particular  steam  system  is  shutdown  at  the 
end  of  the  heating  season.  Insulation  value  data  was  obtained  from  Owens/ 
Corning  for  calcium  silicate  insulation  systems  with  metal  jackets.  Base 
insulation  values  provided  by  Owens/Corning  were  prepared  in  accordance 
with  ASTM  Standard  C680-89.  Specific  ambient  and  pipe  temperature  data 
was  applied  to  the  manufacturer's  tabular  data  with  in-house  curve  fitting 
computer  subroutines.  All  calculations  were  performed  in  still  air. 

Some  of  the  steam  distribution  systems  at  Fort  Eustis  are  in  worse 
condition  and  are  more  extensive  then  the  system  studied  for  this  report. 
Given  that  this  report  is  conservative  on  savings,  due  to  not  accounting  for 
wind,  we  strongly  recommend  a  future  post-wide  expanded  steam  system 
evaluation. 

HIGH  EFFICIENCY  MOTORS 


High  efficiency  motor  studies  were  undertaken  in  the  following  locations: 

o  Sewer  Plant  Wet  Pit  Pumps 
o  Sand  Pond  Well  Pumps 
o  Building  650  Chiller  Motor 


All  three  of  these  applications  require  special  motors.  The  sewer  plant 
wet  pit  pumps  and  the  sand  pond  well  pumps  require  complete  replacement  of 
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motor  and  pump.  The  chiller  motor  is  a  special  motor  made  for  the  individual 
chiller.  No  economical  motor  retrofit  methods  have  been  identified  at  this 
time. 

CONCLUSION 


The  following  areas  are  the  most  lucrative  with  regard  to  sufficiently 
reducing  energy  costs  to  offset  the  capital  cost: 
o  Lighting 

o  Steam  Distribution  Systems 
o  Housing  Units  in  the  2100  Block 
o  Building  3302  and  3308  Lighting  Systems 
o  Selected  Infrared  Heater  Systems 

Lighting  system  alternatives  were  generally  more  favorable  than  architec¬ 
tural  or  mechanical  system  alternatives.  The  primary  reason  lighting  energy 
conservation  opportunities  were  more  advantageous  is  the  reduction  in  demand 
charges  and  continuous  use  throughout  the  year. 

Most  of  Fort  Eustis  is  heated  via  above  ground  steam  distribution  sys¬ 
tems.  The  steam  distribution  system  served  by  Boiler  House  414  was  studied 
for  the  purpose  of  this  report.  Insulation  integrity  is  of  considerable  impor¬ 
tance  in  the  steam  distribution  system  due  to  the  relatively  high  temperature 
of  the  system.  The  steam  distribution  systems  at  Fort  Eustis  can  be  made 
more  effective  with  minor  insulation  upgrade  projects. 

Studied  energy  conservation  opportunities  were  not  economically  feasible 
for  the  following  primary  reasons: 
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o  Previous  Energy  Retrofits 
o  Relatively  Low  Fuel  Costs 

o  High  Construction  Costs  Relative  to  Energy  Costs 
o  Mild  Climate 

A  number  of  energy  conservation  opportunities  examined  in  this  report 
have  been  implemented  as  a  result  of  general  facilities  renovations.  Benatec 
Associates  performed  a  similar  Energy  Savings  Opportunity  Study  at  New 
Cumberland  Army  Depot.  Comparing  fuel  costs,  construction  costs  and 
climate  at  Fort  Eustis  versus  New  Cumberland  Army  Depot,  we  find  the 
general  cost  of  living  at  both  locations  to  be  similar.  When  the  energy/ 
retrofit  costs  at  the  two  sites  are  compared  we  find  that  construction  costs 
are  slightly  lower  at  Fort  Eustis;  however,  energy  costs  are  significantly 
lower  at  Fort  Eustis. 

Upon  review  of  the  climate  differences  between  the  tv;o  sites,  we  find 
that  Fort  Eustis  is  considerably  warmer  in  the  winter  and  only  slightly 
warmer  and  more  humid  in  the  summer.  Many  of  the  energy  conservation 
items  studied  at  Fort  Eustis  would  have  been  successful  at  New  Cumberland 
Army  Depot  due  to  the  more  harsh  winter  and  higher  fuel  costs. 
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MEMORANDUM 


63470/EM89-71 


TO:  File  63470 


April  6,  1989 


cc:  Jim  Hawk,  COE  Baltimore 

Chuck  Johnson,  Benatec  Associates 
Alan  Krammes,  Benatec  Associates 


FROM:  Hank  Jongsma 

Executive  Vice  President 
Benatec  Associates 

SUBJECT:  FINAL  NEGOTIATIONS 


RE:  Fort  Eustis 

Energy  Analysis 


Approved  For: 
BENATEC  ASSOCIATES 


Tomas  H.  Spiers,  Jr.,  AIA 
President 


On  April  5,  1989,  a  negotiation  meeting  was  held  in  the  office  of  Benatec 
Associates,  with  the  above  listed  persons  in  attendance. 

The  scope  of  work  was  discussed  and  the  number  of  buildings  to  be  investigated 
and  analyzed  was  reduced  from  the  original  program.  A  list  of  buildings  per 
priority  is  as  follows: 


Priority  1 

Priority  2 

Priority  3 

Priority  4 

401 

304 

861 

214 

643 

152 

833 

231 

705A 

1920 

2402 

650 

705B 

2102 

2407 

1012 

812 

2418 

1387 

801 

2406 

1605 

414 

2413 

1608A 

2715A-0 

2730 

1608B 

2716A-0 

2785 

2743 

2750 

3302 

3308 

1615 

1721 

i 


April  6,  1989 
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Other  discussions  and  decisions  made  are  as  follows: 

o  Shower  restrictions  are  not  to  be  included. 

o  Solar  heat  study  (Building  643)  is  to  be  deleted. 

o  Separate  calculations  are  not  required  for  buildings  similar  in  floor 
areas  and  usage. 

o  Estimates  to  be  made  for  family  housing  units  can  be  made  on  a  per  square 
foot  basis.  Heat  pumps  are  deleted. 

o  Estimates  of  energy  saving  for  family  housing  to  indicate  MBTU/SF. 

o  Calculations  for  family  housing  units  to  be  for  2,  3  and  4  bedroom  units, 
as  appropriate. 

o  In  case  the  Consultant  will  experience  delay  in  accessibility  to  build¬ 
ings,  this  would  be  cause  for  escalation  of  cost. 

o  In  case  existing  drawings  of  buildings  are  not  available  or  would  require 
more  than  a  minimal  effort  to  update  the  floor  plans,  building  elevations 
(windows)  and  wall  sections,  this  would  be  cause  for  escalation  of  cost. 

o  Construction  cost  for  the  modular  offices  in  Building  1608B  can  be  based 
on  a  square  foot  price. 

o  Motor  efficiency  to  be  determined  by  approximation  of  motor  age;  no  power 
factor  reading  required. 

o  Total  negotiated  fee  for  the  project  is  $225,000. 
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BRIEF  DESCRIPTION 


OF  WORK.  The  Arch i tect-tng i necr  (AE)  shall 
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1.1  Review  for  general  information  the  previously  completed 
Energy  Engineering  Analysis  Program  (EEAP)  study  and  any  other  energy 
studies  which  were  performed  at  this  installation. 

# 

1.2  Reevaluate  selected  projects  and  energy  conservation 
opportunities  (ECOs)  from  the  previous  studies  to  determine  their 
economic  feasibility  based  on  revised  criteria,  current  site 
conditions  and  technical  applicability. 


1.3  Evaluate  selected  ECOs  to  determine  their  energy  savings 

potential  and  economic  feasibility.  * 

1.4  Perform  a  limited  site  survey  of  selected  buildings  or  areas 
■to  insure  that  certain  methods  of  energy  conservation  which  may  be 
practical  and  have  not  been  evaluated  in  any  previous  energy  study 
have  been  considered  and  the  results  documented. 


1.5  Provide  complete  new  programming  or  implementation 
documentation  for  all  recommended  ECOs. 


1.6  Prepare  a  comprehensive  report  to  document  the  work 
performed,  the  results  and  the  recommendations, 

2.  GENERAL . 

2.1  An  EEAP  study  has  been  performed  at  this  installation.  Criteria 
for  both  the  study  and  the  resulting  documentation  has  changed  since 
the  previous  study  was  completed.  This  study  is  intended  to 
reevaluate  selected  projects  from  the  previous  study  which  have  not 
been  implemented  nor  programmed  for  implementation  and  to  consider 
specific  ECOs  in  buildings  and  areas  that  may  have  been  overlooked 
previously  or  recently  identified. 

2.2  The  information  and  analysis  outlined  herein  are  considered 
to  be  minimum  essentials  for  adequate  performance  of  this  study. 

2,3  The  AE -shall  ensure  that* al 1  methods  of  energy  conservation 
listed  in  Annex  A  have  been  considered  and  documented.  All  energy 
conservation  opportunities  which  produce  energy  or  dollar  savings 
shall  be  documented  in  this  report.  Any  energy  conservation 
opportunity  considered  infeasible  shall  also  be  documented  in  the 
report  with  reasons  for  elimination.  This  list  shall  be  considered 
and  the  evaluation  of  each  ECO  documented  in  the  report. 
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2.4  The  study  shall  Include  the  energy  consuming  buildings  or 
areas  listed  in  Annex  A.  The  work  in  the  areas  may  be  reduced 
somewhat  by  building  repetition. 

2.5  The  study  shall  consider  the  use  of  all  energy  sources.  The 
energy  sources  Include  electricity,  natural  gas,  liquified  petroleum 
gas,  bulk  oil,  other  oil  products,  steam  when  procured,  gasoline, 
coal,  solar,  etc. 

2.6  The  "Energy  Conservation  Investment  Program  (ECIP) 

Guidance",  described  in  letter  from  DAEN-MPO-U.  10  August  1982  and 
revised  by  letters  from  DAEN-ZCF-U,  4  March  198S  and  11  June  1986, 
establishes  criteria  for  ECIP  projects  and  shall  be  used  for 
performing  the  economic  analyses  of  all  ECOs  and  projects. 
Construction  cost  escalation  for  DD  Form  1391  submission  shall  be 
calculated  using  the  guidelines  contained  in  AR  415“17  and  the  latest 
Tri -Service  MCP  Index.  The  Tri -Service  MCP  Index,  when  updated,  is 
contained  in  the  latest  applicable  edition  of  the  Engineer 
Improvement  Recommendation  System  (EIRS)  bulletin. 

2.7  Energy  conservation  opportunities  determined  to  be 
technically  and  economically  feasible  shall  be  developed  into 
projects  acceptable  to  installation  personnel.  This  may  involve 
combining  similar  ECOs  into  larger  packages  which  will  qualify  for 
ECIP  and  MCA  funding,  and  determining,  in  coordination  with 
installation  personnel,  the  appropriate  packaging  and  implementation 
approach  for  all  feasible  ECOs. 

2.8  Projects  which  qualify  for  ECIP  funding  shall  be  identified, 
separately  1 isted,  and  prioritized  by  the  Savings  to  Investment  Ratio 
(SIR). 

2.9  All  feasible  non-EC IP  projects  shall  be  ranked  in  order  .of 
highest  to  lowest  SIR. 

3.  PROJECT  MANAGEMENT. 

»  T/ 

3.1  Project  Managers.  The  AE  shall  designate  a  project  manager 
to  serve  as  a  point  of  contact  and  liaison  for  work  required  under 
this  contract.  Upon  award  of  this  contract,  the  individual  shall  be 
immediately  designated  in  writing.  The  AE's  designated  project 
manager  shall  be  approved  by  the  Contracting  Officer  prior  to 
commencement  of  work.  This  designated  individual  shall  be 
responsible  for  coordination  of  work  required  under  this  contract. 

The  Contracting  Officer  will  designate  a  proiect  manager  to  serve  as 
the  Government's  point  of  contact  and  liaison  for  all  work  required 
under  this  contract.  This  individual  will  be  the  Government's 
representative. 
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3.2  Installation  Assistance.  The  Director  of  Engineering  and 
Housing  at  the  installation  will  designate  an  Individual  who  will 
serve  as  the  point  of  contact  for  obtaining  Information  and  assisting 
in  establishing  contacts  with  the  proper  individuals  and 
organizations  as  necessary  to  accomplish  the  work  required  under  this 
contract. 

3.3  Public  Disclosures.  The  AE  shall  make  no  public 
announcements  or  disclosures  relative  to  information  contained  or 
developed  in  this  contract,  except  as  authorized  by  the  Contracting 
Off i cer. 

3.4  Meetings.  Meetings  will  be  scheduled  whenever  requested  by 
by  the  AE  or  the  Contracting  Officer  for  the  resolution  of  questions 
or  problems  encountered  in  the  performance  of  the  work.  The  AE 
and/or  the  designated  representat i ve(s)  shall  be  required  to  attend 
and  participate  in  all  meetings  pertinent  to  the  work  required 
under  this  contract  as  directed  by  the  Contracting  Officer.  These 
meetings,  if  necessary,  are  in  addition  to  the  required  presentations 
and  review  conferences. 

3.5  Site  Visits,  Inspections,  and  Investigations.  The  AE  shall 
visit  and  inspect/ invest! gate  the  site  of  the  project  as  necessary 
and  required  during  the  preparation  and  accomplishment  of  the  work. 

3.6.  Records 

3.6.1  The  AE  shall  provide  a  record  of  all  significant 
conferences,  meetings,  discussions,  verbal  directions,  telephone 
conversations,  etc.,  with  Government  representat! ve(s)  relative  to 
this  contract  in  which  the  AE  and/or  designated  representat i ve(s ) 
thereof  participated.  These  records  shall  be  dated  and  shall 
identify  the  contract  number,  and  modification  number  if  applicable, 
participating  personnel,  subject  discussed  and  conclusions  reached. 
The  AE  shall  forward  to  the  Contracting  Officer  within  ten  calendar 
days,  a  reproducible  copy  of  the  records. 

3.6.2  The  AE  shall  provide  a  record  of  requests  for  and/or 
receipt  of  Government-furnished  material,  data,  documents, 
information,  etc.,  which  If  not  furnished  in  a  timely  manner,  would 
significantly  impair  the  normal  progression  of  the  work  under  this 
contract.  The  records  shall  be  dated  and  shall  identify  the  contract 
number  and  modification  number,  if  applicable.  The  AE  shall  forward 
to  the  Contracting  Officer  within  ten  calendar  days,  a  reproducible 

copy  of  the  record  of  request  or  receipt  of  materials. 

♦ 

3.7  Interviews.  The  AE  and  the  Government's  representative 
shall  conduct  entry  and  exit  interviews  with  the  Director  of 
Engineering  and  Housing  before  starting  work  at  the  installation  and 
after  completion  of  the  field  work.  The  Government's  representative 
shall  schedule  the  interviews  at  least  one  week  in  advance. 
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3.7.1  Entry.  The  entry  interview  shall  thoroughly  brief.>and 
describe  the  intended  procedures  for  the  survey  and  shall  be'* 
conducted  prior  to  commencing  work  at  the  facility.  As  a  minimum, 
the  Interview  shall  cover  the  following  points: 

a.  Schedules 

b.  Names  of  energy  analysts  who  will  be  conducting  the  site 

survey.  ^ 

c.  Proposed  working  hours. 

d.  Support  requirements  from  the  Director »Of  Engineering  and 
Housing. 

3.7.2  Exit.  The  exit  interview  shall  include  a  thorough 
briefing  describing  the  items  surveyed  and  probable  areas  of  energy 
conservation.  The  interview  shall  also  solicit  input  and  advice  from 
the  Director  of  Engineering  and  Housing. 

4.  SERVICES  AND  HATfRlAI  S.  All  services,  materials,  plant,  labor, 
superintendence  and  travel  necessary  to  perform  the  work  and  render 
the  data  required  under  this  contract  shall  be  provided  by  the  AE 
unless  specifically  noted  to  be  furnished  by  the  Government. 

5.  PROJECT  DOCUMENTATION.  All  energy  conservation  opportunities 
(ECOs)  which  the  AE  has  considered  shall  be  included  in  one  of  the 
fol lowing  categories  and  presented  in  the  report  as  such: 

5.1  EClP  Projects.  To  qualify  as  an  ECIP  project,  an  ECO,  or 
several  ECOs  which  have  been  combined,  must,  have  a  construction  cost 
estimate  greater  than  $200,000,  a  Savings  to  Investment  Ratio  (SIR) 
greater  than  one  and  a  simple  payback  period  of  less  than  ten  years. 
For  family  housing  projects,  the  $200,000  limitation  may  not 
apply.  The  AE  shal I  check  with  the  installation  for  guidance.  The 
overall  project  and  each  discreet  part  of  the  project  shall  have  a 
SIR  greater  than  one.  For  all  projects  meeting  the  above  criteria, 
completed  programming  documentation  will  be  required.  Programming 
documentation  shall  consist  bf^  a  DD  Form  1391,  Life  Cycle  Cost 
Analysis  Summary  Sheet (s)  (with  necessary  backup  data  to  verify  the 
numbers  presented),  and  a  project  development  brochure  (PDB).  A  Life 
Cycle  Cost  Analysis  Summary  Sheet  shall  be  developed  for  each  ECO  and 
for  the  overall  project,  when  more  than  one  ECO  is  combined. 

5.2  Non-ECIP  Projects.  Projects  which  normally  do  not  meet 
ECIP  criteria,  but  which  have  an  overall  SIR  greater  than  one- shal I 
be  documented.  The  Life  Cycle  Cost  Analysis  Summary  Sheet  shall  be 
completed  through  and  includlr\g  line  6  for  all  projects  or  ECOs. 

Each  shall  be  analyzed  to  determine  if  they  area  feasible  even  if 
they  do  not  meet  ECIP  criteria.  These  ECOs  ot  projects  may  not  meet 
the  nonenergv  qualification  test.  For  projects  or  ECOs  which  meet  . 
this  criteria,  the  Life  Cycle  Cost  Analysis  Summary  Sheet,  completely 
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filled  out,  with  all  the  necessary  backup  data  to  verify  the  numbers 
presented,  a  complete  description  of  the  project  and  the  simple 
payoack  period  shall  be  included  in  the  report.  Additionally,  these 
projects  shall  have  the  necessary  documentation  prepared.  In 
accordance  with  the  requirements  of  the  Government's  representative, 
for  one  of  the  following  categories: 

a.  Quick  Return  on  Investment  Program  (QRIP).  This  program  is 
for  orojects  which  have  a  total  cost  not  over  $100,000  and  a  simple 
payback  period  of  two  years  or  less. 

b.  OSD  Productivity  Investment  Funding  (OSD  PIF).  This  program 
is  for  projects  which  have  a  total  cost  not  over  $100,000  and  a 
simple  payback  period  of  four  years  or  less. 

c.  Productivity  Enhancing  Capital  Investment  Program  (PEC IP). 
This  program  is  for  projects  which  have  a  total  cost  of  more  than 
$100,000  and  a  simple  payback  period  of  four  years  or  less. 

The  above  programs  are  all  described  in  detail  in  AR  5-4,  Change 
No.  1. 

d.  Regular  Military  Construction  Army  (MCA)  Program.  This 
program  is  for  projects  which  have  a  total  cost  greater  than  $200,000 
and  a  simple  payback  period  of  ten  to  twenty-five  years.  Projects  or 
ECOs  which  qualify  for  this  program  shall  be  economical ly  analyzed  in 
accordance  with  the  requirements  for  Special  Directed  Studies  in 
Engineering  Technical  Letter  (ETL)  1110-3-332. 

e.  Low  Cost/No  Cost  Projects.  These  are  projects  which  the 
Director  of  Engineering  and  Housing  can  perform  using  his  resources. 

5.3  Infeasible  ECOs.  All  ECOs  which  the  AE  has  considered  but 
which  are  not  feasible,  shall  be  documented  in  the  report  with 
reasons  and  justifications  showing  why  they  were  rejected. 

6.  DETAJULED  SCOPE  OF  WORK.  Jhe  general  Scope  of  Work  is  intended  to 
apply  to  contract  efforts  for 'a  11  Army  installations  included  under 
this  contract  except  as  modified  by  the  detailed  Scope  of  Work  for 
each  individual  Installation.  The  detailed  Scope  of  Work  is 
contained  in  Annex  "A". 
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7.3  Evaluate  Selected  ECOs.  The  AE  shall  analyze  the  ECOs  listed  In 
Annex  A.  These  ECOs  shall  be  analyzed  In  detail  to  determine  their 
feasibility.  Savings  to  Investment.  Ratios  (SIRs)  shall  be  determined 
using  current  EC  IP  guidance.  The  AE  shall  provide  a,l  1  data  needed  to 
support  the  recommended  ECO.  All  assumptions  shall  be  clearly 
stated.  Calculations  shall  be  prepared  showing  how  all  numbers  in 
the  ECO  wore  figured.  Calculations  shall  be  an  orderly  step-by-step 
procession  from  the  first  assumption  to  the  final  number.  A  Life 
Cycle  Cost  Analysis  Summary  Sheet  shall  be  prepared  for  each  ECO  and 
included  as  part  of  the  supporting  data. 

7.4  Perform  a  Limited  Site  Survey.  The  AE  shall  conduct  a  limited 
site  survey  to  evaluate  the  buildings  or  areas  listed  in  Annex  A. 

The  list  of  ECO's  in  Annex  A  shall  be  used  when  evaluating  these 
buildings  or  areas.  Each  of  the  items  shall  be  considered  and 
discussed  in  the  report.  Those  items  on  the  list  which  are  not 
practical,  have  been  previously  accomplished,  are  inappropriate  or 
can  be  eliminated  from  detailed  analysis  based  on  preliminary 
analysis  shall  be  listed  In  the  report  along  with  the  reason  for 
elimination  from  further  analysis.  All  potential  ECOs  which  are  not 
eliminated  by  preliminary  considerations  shall  be  thoroughly 
documented  and  evaluated  as  to  technical  and  economic  feasibility. 

The  AE  shall  obtain  all  the  necessary  data  to  evaluate  the  ECOs  by 
conducting  a  site  survey.  However,  the  AE  is  encouraged  to  use  any 
data  that  may  have  been  documented  In  a  previous  study.  The  AE  shall 
document  his  site  survey  on  forms  developed  for  the  survey,  or 
standard  forms,  and  submit  these  completed  forms  as  part  of  the 
report.  All  test  and/or  measurement  equipment  used  by  the  AE  shall 
be  properly  calibrated  within  20  days  prior  to  its  use.  For  ECOs 
which  would  replace  the  existing  heating,  ventilating,  and  air 
conditioning  (HVAC)  system  or  significantly  change  it  (such  as 
converting  a  multizone  system  to  a  variable  air  volume  system) 

the  AE  is  required  to  run  a  computer  simulation  to  analyze  the  system 
and  to  determine  the  energy  savings.  This  requirement  to  use 
computer  modeling  applies  only  to  heated  and  air  conditioned  or  air 
conditioned  only  buildings  which  exceed  8,000  square  feet  or  heated 
only  buildings  in  excess  of  20,000  square  feet.  The  computer  program 
shall  analyze  the  building  on  an  hour-by  hour  basis  rather  than  the 
bin  data  method  or  bln  data  to  simulate  an  houi — by-hour  analysis. 
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computer  progam  used  must  be  comparable  to  the  BLAST  program. 

7  5  Provide  Proarammfng  or  Implementation  Documentation.  For 
projects  or  ECOs  developed  during  this  study,  complete  programming 
or  Implementation  documentation  shall  be  prepared  by  the  AE. 

7.5.1  Programming  Documentation.  For  projects  or  ECOs  which 
meet  EC  IP  criteria  and  which  the  Installation  wants  to  subm  as  an 
ECIP  project,  complete  programming  documentat Ion  shal  I  ^ 

Completed  proarammlng  documentation  consists  of 
d2^  opment  Brochure  <PDB)  and  supporting  data  These 
sIpSrate  from  the  narrative  report.  They  shall  be  bound  si ml  lari y  to 
the  final  report  In  a  manner  which  will  facilitate  repeated 
disassembly  and  reassembly. 

7511  Military  Construction  Project  Data  (DD  Form  1391). 
Thesl‘d;cuments  shaU  be  prepared  In  accordance  with  AR  415- 15  and 
the  supplemental  requirements  In  Annex  B.  A 

shall  be  prepared  for  each  project.  The  form  shall  Include  a 
statement  that  the  project  results  from  an  EEAP  study.  Documents 
shall  be  complete  as  required  for  submission  to  higher  DA 
headquarters.  These  programming  documents  will  require  review  an 
staSSres  b;  the  proper  Installation  personnel.  All  documents  shall 
be' completed  except  for  the  required  signatures. 

7  5.1.2  Project  Development  Brochure  (PDB).  Preparation 
PDB  requires  the  AE  to  delineate  the  functional  requirements 
projec?  as  related  to  the  specific  site.  The  AE 

!o  ircordance  with  AR  415-20  and  TM  5-800-3.  Most  projects  will  not 
require  all  the  forms  and  checklists  included  In  the  Technical  Manua 
(TM).  Only  that  Information  needed  for  the  project  shall  be 
included.  The  PDB-1  format  described  In  the  TM  shall  be  used  for 
whatever  Information  Is  needed. 

7.5. 1.3  Supporting  Data.  The  AE  shall  provide  all  data  and 
calculations  needed  to  support  the  recommended  project.  Descriptions 
of  throroducts,  manufacturers  catalog  cuts,  pertinent  drawings  and 
sLtc^rshan  ;iso  be  Included.  A  Life  Cycle  Cost  Analysis  Summary 


7 


c  c 

Sheet  shall  be  prepared  •for  each  EClP  prc>ject.  and  each  discreet  part 
of  the  project  and  included  as  part  of  the  support! no  data. 

7.5.2  Implementation  Documentation.  For  feasible  projects  or  LCOs 
which  normally  do  not  meet  EC  IP  criteria,  i  mp  1  emental:  i  on 
documentation  shall  be  prepared.  Each  feasible  project  or  ECO  shall 
be  individually  packaged  and  fully  documented  and  included  as  a 
separate  section  in  the  volume  containing  the  programming 
documentation.  Each  project  or  ECO  shall  have  a  complete  description 
of  the  changes  required,  economic  justifications,  sketches,  and  other 
backup  data  included  as  a  section  in  the  report.  The  documentation 
reauired  will  be  as  determined  by  the  Government's  representative. 
Documentation  required  will  be  in  the  categories  listed  in  paragraph 
5.2.  For  the  QPIP,  OSD  PIF  and  PECIP  projects,  documentation  shall 
be  prepared  in  accordance  with  th  requirements  of  AR  5-4,  Change  No. 

1.  A  sample  implementation  document  (DA  Form  5 108-R) . shal 1  be 
submitted  for  review  and  approval  with  the  interim  submittal.  The 
sample  shall  have  primary  emphasis  on  format  and  manner  of 
presentation  rather  than  precise  accuracy  of  cost  estimates  and 
energy  saving  data.  For  MCA  projects,  the  documentation  required 
shall  be  in  accordance  with  paragraph  7.3  except  that  the  economic 
analysis  required  by  ETL  1110-3-332  shall  be  included  in  lieu  of  the 
EC  IP  Life  Cycle  Cost  Analysis.  For  low  cost /no  cost  projects  which 
the  Director  of  Engineering  and  Housing  personnel  can  perform,  the 
following  information  shall  be  provided: 

a.  Brief  description  of  the  project. 

b.  Brief  description  of  the  reasons  for  the  modification. 

c.  Specific  instructions  for  performing  the  modification. 

d.  Estimated  dollar  and  energy  savings  per  year. 

e.  Estimated  manhours  and  labor  and  materials  costs.  Costs 
shall  be  calculated  for  the  current  calendar  year  and  so  marked. 
Manhours  shall  be  listed  by  trade.  For  projects  that  would  repair 
an  existing  system  so  that  is  'will  functions  properly,  also  include 
the  estimated  manhours  by  trade  and  labor  and  material  costs 
necessary  to  maintain  the  system  in  that  condition.  Some  of  the 
simple  practical  modifications  may  be  developed  on  a  per  unit  basis. 
An  example  of  this  type  of  modification  would  be  the  repair  or 
replacement  of  steam  traps  on  an  as  needed  basis.  As  a  rule, 
however,  the  AE  should  develop  complete  projects,  if  at  all  possible, 
rather  than  per  unit  modifications.  Separate  sheets  for  each  project 
showing  the  above  information  shall  be  prepared  and  Included  in  the 
report. 

For  projects  which  cannot  be  placed  into  one  of  the  categories  above, 
the  AE  shall  prepare  the  documentation  required  by  the  Contracting  . 
Officer's  representative. 
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7.6  Submittals.  Presentations  and  Reviews.  The  work  accomplished 
shall  be  fully  documented  by  a  comprehensive  report.  The  report 
shall  have  a  table  of  contents  and  be  Indexed.  Tabs  and  dividers 
shall  clearly  and  distinctly  divide  sections,  subsections,  and 
appendices.  All  pages  shal 1  be  numbered.  The  AE  shall  give  a  formal 
presentation  of  all  but  the  final  submittal  to  Installation,  command, 
and  other  government  personnel.  During  the  presentation,  the 
personnel  In  attendance  shall  be  given  ample  opportunity  to  ask 
questions  and  discuss  any  changes  deemed  necessary  to  the  study.  A 
review  conference  will  be  conducted  the  same  day,  following  the 
presentation.  Each  comment  presented  at  the  review  conference  will 
be  discussed  and  resolved  or  action  Items  assigned.  It  Is 
anticipated  that  each  presentation  and  review  conference  will  require 
3pprox 1 mate 1 y  one  working  day.  The  presentation  and  review 
conferences  will  be  at  the  Installation  on  the  datels)  agreeable  to 
the  Director  of  Engineering  and  Housing,  the  AE  and  the  Government's 
representative.  The  Contracting  Officer  may  require  a  resubmlttal  of 
any  document (s).  If  such  document (s)  are  not  approved  because  they 
are  determined  by  the  Contracting  Officer  to  be^  Inadequate  for  the 
Intended  purpose. 

7.6.1  Interim  Submittal.  An  Interim  report  shall  be  submitted  for 
review  after  completion  of  the  field  survey  and  -a  prel 1ml nary 

ana  1 ys 1 s  has  been  performed  on  al 1  of  the  ECOs'  The  report  shall 
Indicate  the  work  which  has  been  accomplished  to  date.  Illustrate  the 
methods  and  Justifications  of  the  approaches  taken  and  contain  a  plan 
of  the  work  remaining  to  complete  the  study.  Preliminary 
calculations  showing  energy  and  dollar  savings  and  SIRs  of  all  the 
ECOs  shall  be  Included.  The  simple  payback  period  of  all  ECOs  shall 
be  calculated  and  shown  In  the  report.  The  AE  shall  submit  the  Scope 
of  Work  and  any  modifications  to  the  Scope  of  Work  as  an  appendix  to 
the  report.  A  narrative  summary  describing  the  work  and  results  to 
date  shall  be  a  part  of  this  submittal.  During  the  review  period, 
the  Government's  representative  shall  coordinate  with  the  Director  of 
Engineering  and  Housing  and  provide  the  AE  with  direction  for 
packaging  or  combining  ECOs  for  programming  purposes.  A  sample 
Implementation  document  (DA  Form  5108-R)  for  one  non-ECIP  project 
shall  be  submitted  with  this ''submittal  for  review  and  approval.  The 
survey  forms  comp 1 eted. during  the  audit  shall  be  submitted  with  this 
report.  The  survey  forms  only  may  be  submitted  In  final  form  with 
this  submittal.  They  should  be  clearly  marked  at  the  time  of 
submission  that  they  are  to  be  retained.  They  shall  be  bound  In  a 
standard  three-ring  binder  which  will  allow  repeated  disassembly  and 
f'03ssefnb  1  y  of  the  material  contained  within. 

7.6.2  Prefinal  Submit'tal.  The  AE  shall  prepare  and  submit  the 
prefinal  report  when  all  work  under  this  contract  Is  complete.  The 
AE  shall  submit  the  Scope  of  Work  for  the  installation  studied  and 
any  modif ications  to  the  Scope  of  Work  as  an  appendix  to  the 
submittal.  The  report  shall  contain  a  narrative  summary  of 
conclusions  and  recommendations,  together  with  all  raw  and  supporting 
data,  methods  used,  and  sources  of  information.  The  report  shall 
Integrate  all  aspects  of  the  study.  The  report  shall  Include  an 
order  of  priority  by  SIR  In  which  the  recommended  tasks  should  be 
accomplished.  The  The  synergistic  effects  of  all  the  ECOs  on  one 
another  shall  have  been  determined  and  the  results  of  the  original 
calculations  adjusted  accordingly.  Completed  programming  and 
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implementation  documents  for  all  recommended  new  projects  shall 
be  included.  The  programming  and  Implementation  documents  shall  be 
ready  for  review  and  signature  by  the  installation  commander.  The 
prefinal  report.  Executive  Summary,  and  all  appendices  shall  be  bound 
in  standard  three-ring  binders  which  will  allow  repeated  disassembly 
and  reassembly.  The  prefinal  submittal  shall  be  arranged  to  include: 

(a)  a  separately  bound  Executive  Summary  to  give  a  brief  overview  of 
what  was  accomplished  and  the  results  of  this  study  using  graphs, 
tables,  and  charts  as  much  as  possible  (see  Annex  C  for  minimum 
requirements),  (b)  the  narrative  report  containing  a  copy  of  the 
Executive  Summary  at  the  beginning  of  the  volumfe  and  describing  in 
detail  what  was  accomplished  and  the  results  of  this  study,  (c) 
appendices  to  include  the  detailed  calculations  and  all  backup 
material  and  (d)  the  programming  and  implementation  documentation,  A 
list  of  all  projects  and  ECOs  developed  during  this  study  shall  be 
included  in  the  Executive  Summary  and  shall  include  the  following 
data  from  the  LIfy  Cycle  Cost  Analysis  Summary  Sheet:  the  cost 
(construction  cost  plus  SIOH),  the  annual  energy  savings  (type  and 
amount),  the  annual  dollar  savings,  the  SIR  and  the  analysis  date. 

For  all  programmed  projects,  also  include  the  year  in  which  it  is 
programmed  and  the  programmed  year  cost.  The  simple  payback  period 
should  also  be  shown  for  these  projects  and  ECOs. 

7.6.3  Final  Submittal.  Any  revisions  or  corrections  resulting 
From  comments  made  during  the  review  of  the  prefinal  report  or  during 
the  presentation  shall  be  incorporated  into  the  final  report.  These 
revisions  or  corrections  may  be  in  the  form  of  replacement  pages, 
which  may  be  inserted  in  the  prefinal  report,  or  complete  new 
volumes.  Pen  and  ink  changes  or  errata  sheets  will  not  be 
acceptable.  If  replacement  pages  are  to  be  issued,  it  shall  be 
clearly  stated  with  the  prefinal  submittal  that  the  submitted 
documents  will  be  changed  only  to  comply  with  the  comments  made 
during  the  prefinal  conference  and  that  the  volumes  Issued  at  the 
time  of  the  prefinal  submittal  should  be  retained.  Failure  to  do  so 
will  require  resubmission  of  the  complete  volumes.  If  new  volumes 
are  submitted,  they  shall  be  In  standard  three-ring  binders  and  shall 
contain  all  the  Information  presented  in  the  prefinal  report  with  any 
necessary  changes  made.  Detailed  instructions  of  what  to  do  with  the 
replacement  pages  should  be  securely  attached  to  the  replacement 
pages. 
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Detailed  Scope  of  Work 
for  an 

Energy  Savings  Opportunity  Survey 

at 

Fort  Eustls,  VA 
Pages  A- I  thru  A- 1 1  » 


detailed  requirements  amplify,  modify  or  add  to  the 
stSy!  paragraphs  of  the  General  Scope  of  Work  for  the  subject 

iAaly^L!^^®  Guidance,  Life  Cycle  Cost 

2*  3,0.  Add  the  following: 

Point  of  contact  at  Ft.  Eustls  Is:  Commander, 

U.S.  Army  Transportation 
Center 

ATTN:  ATZF-EHW  (Mr.  Chenkln) 
Fort  Eustls,  VA  23604-5333 

Point  of  contact  at  Baltimore  District  Is:  Corps  of  Engineers, 

P.O.  Box  1715 
ATTN:  CENAB-EN-IM 
(James  Hawk) 
Baltimore,  Maryland 
21203-1715 

3.  7.2  Delete  this  paragraph. 

^  program  titled  Life  Cycle  Costing  In  Design 

o’l  ®  the  BLAST  Support  Office  In  Urbana. 

Inols  for  a  nominal  fee.  This  computer  program  shall  be  used 
economic  calculations  for  EC IP  and  non-EC IP  ECOs. 
obtain  and  use  this  computer  program.  The  BLAST* 
can  be  contacted  at  144  Mechanical  Englneerlnq 
West  Green  Street.  Urbana.  Illinois  61801.  The 


for 

The 


performing  the 
AE  may  wish  to 
Support  Office 
Building,  1206 

telephone  number  Is  (217)  333-3977. 

5.  7. 5. 1.2.  Delete  all  references  and  requirements  for  a  Project 

Development  Brochure  (POB)  from  this  study.  reject 

iT^he  fiscal  year  to  which  all  projects  should  be  estimated 
for  progran^fulng  or  implementation  documents  shall  be  determined  at 
the  Interim  -review  conference. 
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7.  7.6.  Add  -the  following  schedule  requirements:  The  work  and 

services  to  be  provided  by  the  contractor  under  this  contract  shall 
be  performed  within  the  indicated  number  of  calendar  days: 


a. 

NTP  to  Interim  Submittal  Report 

122 

Days 

b. 

Interim  Report  Conference 

163 

Days 

c. 

Interim  Approval 

164 

Days 

d. 

Prefinal  Submittal 

1? 

250 

Days 

e. 

Prefinal  Report  Conference 

293 

Days 

f. 

Prefinal  Approval 

294 

Days 

Final  Submittal 

324 

Days 

8.  7.6.3.  All  calculations  for  the  final  report  shall  be  submitted 
on  a  spreadsheet  format  on  floppy  disk.  The  format  will  be  ms~dos. 
The  final  report  to  the  using  agency  shall  consist  of  three  hard 
copies  and  two  5  1/2  Inch  floppy  disks. 

9.  7.6.4.  Submittals  of  reports  and  minutes  shall  be  transmitted 
directly  to  the  agencies  listed  below  in  the  quantities  noted.  An 
informational  copy  of  all  transmittal  letters,  shall  be  provided  to 

Agency  Reports  Minutes 


fSALEA,  DALO-LEP‘  A 
USAGE,  CEEC-EE  .  A 
CEHNO-ED-PM 3 
CENAB-EN-IM  3 
CENAD-EN-TM  A 
HQ,  TRADOC,  ATEN-FE  .r;  1 
ATZF-DEH  5 
Submittals  will  be  mailed  to: 


1 

2 
I 
1 
I 

Executive  Summary  Only 


COMMANDER 

USALEA 

ATTN:  DALO-LEP  (Mr.  Keath) 

NCAD  ' 

New  Cumberland,  PA  17070-5007 

COMMANDER 
HQ  USAGE  .. 

ATTN:  CEEC-EE  (Mr.  Beranek) 

Wash  i  hgtonr  TDC  20314 
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COMMANDER 

USAED,  Huntsville 

ATTNs  CEHND-ED-PM  (Mr.  Gangs) 

P.O.  Box  1600  —  West  Station 

Huntsville*  AL  35807-4301 

COMMANDER 

US  Army  Corps  of  Engineers 

Baltimore  District 

ATTN:  CE|^-EN-IM  (Mr.  Hawk) 

P.O.  Box  1715 

Baltimore*  MD  21203-1715 

COMMANDER 

USAED*  North  Atlantic 
ATTN:  CENAD— EN— TM  (Mr.  Cosenza) 
90  Church  Street 
New  York*  NY  10007 

COMMANDER 
HQ  TRADOC 

ATTN:  ATEN-FE-( (Mr.  Browe) 

Fort  Monroe,  VA  23651 


C 


« 


COMMANDER 

US  Army  Transportation  Center 

and  Fort  Eustis 

ATTN:  AT2F-DEH  (Mr.  Chenkin) 

Fort  Eustis,  VA  23604-5332 

10.  The  buildings  and  ECOs  to  be  surveyed  are  grouped  on  four 
matrices  designated  priorities  1,  2*  3*  4.  The  buildings  and  systems 
listed  on  the  matrixes  shall  be  investigated.  Results  of  surveys  and 
evaluations  shall  be  extrapolated  to  Include  all  duplicate  facilities 
as  indicated,  A  negotiated  price  will  be  reached  for  each  priority 
for  most  effective  use  of  Government  funds.  Identification  of  the 
duplicate  facilities*  characteristics  of  usage  and  size  can  be 
obtained  from  Ft.  Eustis.  Clarification  notes  for  the  ECOs  are  as 
f o I  1 ows :  • 

a.  Intended'  scopes  of  investigation  for  lighting  ECOS  are: 

I*  UiahiL  J.D-iLeD.sji:y.  Control  s  -  Study  florescent  Light  Intensity 
Control  System  including  (FLICS)  as  wel 1  as  energy  savlno  fluorescent 
lamps  and  ballasts. 

2.  L i.Qht  Level.  Cpn_trpJ.s  -  Study  control  of  non-f  1  uorescent  lighting 
levels  such  as  shut  off  with  electric  eye*  etc. 

3.  Li  gilt  1  ng  -  study  use  of  more  efficient  1  ighting  such  as 
reolacemenC  joF  incandescent  lights,  etc. 
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b.  Dual  Fuel:  The  two  fuel  choices  are  fuel  oil  and  natural  gas- 

c.  Heat  Pumps:  Maintaining  the  existing  heat  pumps  Is  very 

difficult.  Most  of  the  heat  obtained  In  these 
buildings  Is  provided  by  auxiliary  electric 
strip  heaters.  Evaluation  should  consider 
replacement  of  these  heat  pumps  by  unit  oll-flred 
furnaces . 

d.  Windows:  The  existing  storm  and  prime  windows,  are  large  and 

difficult  to  operate  and  close  properly.  AE  should 
evaluate  replacing  these  windows  with  double-pane, 
thermal -break  windows.  At  the  least,  provide  a 
minimum  pay-back  period  on  the  storm  windows  (Installed 
In  1978),  so  they  may  be  replaced  with  AFH  M&R  funds  at 
that  time. 

e.  Modular  Offices:  Offices  that  have  been  built  Inside  of  existing 

warehouses  shall  be  evaluated  to  determine  If 
these  offices  continue  to  generate  energy 
savings  compared  to  heating  &  cooling  the 
complete  building  they  occupy. 

f.  Temporary  Buildings:  These  buildings  shall  be  studied  under  this 

project,  but  not  Included  In  any  EC IP 
project.  However,  they  will  be  Included  In 
other  types  of  projects. 

g.  Steam  Distribution:  Study  the  complete  steam  distribution  system 

that  Is  serviced  from  Bldg  414  as  noted  on 
Drawing  18-02-25  dated  July  86.  This  study 
Includes  Insulation,  condensate  returns, 
shut  off  valves,  steam  traps,  lower  pressure 
In  summer  and  using  hot  water  In  lieu  of 
steam. 
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Bldg  •  661 

3  Dupl  Bldgs:  662,  663,  664 
Bldg  «  809 

15  Dupl  Bldgs:  802,  803,  804,  805,  BOB,  810,  811,  812 

813,  814,  815,  817,  818,  819,  820 


Bldg  •  1001 

3  Dupl  Bldgs:  1002,  1003,  1004 

•  • 

% 

Boiler  Plants 

Bldgs  #-195,  227,  409,  414,  705,  801,  1411,.  1606,  2116 
2406,  2701,.  2719,  2750,  Beneral  Heating  Map 
<Main  Post,  Felker  Airfield) 
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-  A.  Bldg  .♦  304,  Broup  10  •  '  .  j2.  13 

J  8  Similar  Groups:  3,  4,  7,  8,  9,  11,  i 

■|b.  Bldg  #  152,  Group  2  ^ 

I  10  Similar  Groups:  I,  24,  25,-20,  _ 


ic.  Bldg  #  1920,  Group  5  20  . 

— i  4  Similar  Groups:  14,  15,  19,  2u 

“d.  Bldg  #  2102,  Group  22  ,0  21  23 

j — :  6  Similar  Groups:  6,  16,  17,  18,  21,  2.^  - 

I  Heat  ^Pump  t*r\  •'9*?  1S3  ••  179 
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1.  Bldg  #  123  (ACWH  NCO-ENL) 

6  Dupl  Bldgst  121,  133,  13S,  138,  166,  173 

2.  Bldg  «  152  (ACVH  NCO-ENL) 

5  Oupl  Bldgsi  105,  108,  111,  149,  177  , 

3.  Bldg  «  1104  (FH  CAPE  CC&VO) 

9  Dupl  Bldgst  1105,  1106,  1116,  1118,  2527,  2530,  2566, 
2567,  2568 

4.  Bldg  «  1107  (FH  CAPE  CG&HO) 


13  Dupl  Bldgst  1108,  1110, 

1112, 

1115, 

1117, 

1119, 

2513, 

2514,  2528, 

2560, 

2562, 

2564, 

2565 

Bldg  «  1920  (FH  CAP  CG&VO) 
27  Oupl  Bldgst  1921,  1922, 

1923, 

1924, 

1929, 

1930, 

1931, 

1932,  1933, 

1934, 

1935, 

1938, 

1939, 

1944, 

1945,  1953, 

1961, 

1963, 

1965, 

1972, 

1974, 

1980,  1982, 

1984, 

1986, 

1988, 

1990 

6.  Bldg  •  2101  (FH  CG  &  VO) 

5  Dupl  Bldgst  2103,  2104,  2105,  2107,  2120 

t 

7.  Bldg  #  302  CAPE  NCO-ENL 

16  Dupl  Bldgst  303,  315,  319,  322,  323,  342,  350,  2305, 

2307,  2322,  2324,  2332,  2341,  2353,  2356, 
2358 

8.  Bldg  «  308  CAPE  NCO-ENL 

9  Dupl  Bldgst  311,  341,  2304,  2308,  2309,  2312,  2331, 
2339,  2357 


9.  Bldg  «  305  CAPE  NCO-ENL 

5  Oupl  Bldgst  307  ,  310  ,  349  ,  2311,  2321 


10. 

Bldg  #  304  CAPE  NCO-ENL 

23  Dupl  Bldgst  306,  309,  312,  317,  318,  327, 

331,.:S34,  335,  338,  339,  346, 
2310,  2320,  2323,  2330,  2340, 

328,  330, 
348,  2306, 
2354,  2355 

11. 

Bldg  #  1109  FH  CAPE  CG&WO 

5  Dupl  Bldgst  1120,  2512,  2529,  2543,  2561 

12. 

Bldg*-  4  1111  FH  CAFE  CC&WO 

3  DupO- Bldgst  1113,  1114,  2563 

« 

13. 

Bldg'  4  2936  CAPE  LE  &  Mj' 

14  Dupl  Bldgs:  2937,  2938,  2939,  2940,  2941, 

2943,  2944,  2945,  2946,  2947, 
2949,  2950 

2942, 

2948, 

14. 

Bldg  «  2316  CAPE  NCO-ENL 

3  Dupl  Bldgs:  2317,  2335,  2336 

c 


c 


,5ROOP  ♦ 
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Bldg  •  1972  FH  CAP  CG&WO 

• 

3  Oupl  Bldgss  1974,  1976, 

1978 

16. 

Bldg  t  2313  CAPE  NCO-EHL 

'  •  » 

• 

•  .. 

3  Oupl  Bldgss  2319,  2333, 

2345 

17. 

Bldg  t  2314  CAPE  NCO-ENL 

5  Oupl  Bldgss  2325,  2327, 

2315, 

2318, 

2326 

CD 

• 

• 

Bldg  •  2301  CAPE  NCO-ENL 

- 

4  Oupl  Bldgss  2334,  2342, 

2343, 

2344 

19. 

Bldg  t  2300  CAPE  NCO-ENL 
30  Oupl  Bldgss  2302,  2303, 

2328, 

2329, 

2337,  2338, 

2360,  2361, 

2362, 

2364, 

2365,  2366, 

236B,  2369, 

2370, 

2372, 

2376,  2377, 

« 

2378,  2379, 

2380, 

2381, 

2382,  2383, 

-  • 

2384,  2385, 

2390, 

2391, 

2392,  2393 

20. 

Bldg  t  2760  CAPE  LC&Mj 

22  Oupl  Bldgss  2761,  2762, 

2763, 

2764, 

2765,  2766, 

2767,  2768, 

2769, 

2770, 

2771,  2772, 

2773,  2774, 

2775, 

2776, 

2777,  2778, 

) 

21. 

2779,  2780, 

2781, 

2782 

Bldg  #  2927  COL-FH  . 

7  Oupl  Bldgss  2925,  2926, 

2928, 

2932, 

2933,  2934,  2935 

22. 

Bldg  ft  2102  FH  CC&WO 

• 

6  Oupl  Bldgss  2106,  2108, 

2118, 

2119, 

2121,  2122 

23. 

Bldg  ft  2929  COL- 

. 

•  t  -t 

24.  Bldg  ■#  104  ACWH  NCO-ENL 

4  Oupl  Bldgsi  109,  110,  157,  119 


25.  Bldg  •  164  ACWH  NCO-ENL 
1  Oupl  Bldgs  176 

•*< 

26.  Bldg  •  102  ACWH  KCO-ii^L 


5  Oupl  Bldgss 

148,  118,  120, 

131, 

132 

27. 

Bldg  ft  155  ACWH  NCO-ENL 

4  Oupl  Bldgss 

160,  169,  170, 

179 

28. 

Bldg,;  ft  103 

ACWH  NCO-ENL 

4  Oupr  Bldgss 

162,  113,  128, 

129 

29. 

Bldg^  154 

ACWH  NCO-ENL  * 

5  Oupl  Bldgss 

156,  165,  168, 

171, 

174 

30.‘ 

Bldg  ft  159 

ACWH  NCO-ENL 

5  Oupl  Bldgss 

161,  115,  124, 

127, 

134 

'  t 

c 


0 


0 
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•31.  Bldg  •  106  ACWH  NCO-ENL 

7  Dupl  Bldg..  ISO,  „4.  114.  122,  125,  134. 

32.  .Bldg  •  111  HCO-ENL 


17a 


t 
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@  Blag  •  B23 

3  Cupl  Bldgst  i>&7,  e2&,  1006. 


(7)  Bldg  •  B33 

S  Oupl  Bldgsi  663,  B29,  830,  831,  1005 


IS 

4+ 


Aol  Bldg  0  27S3 

11  Dupl  Bldg»l  27S5,  2737,  2739,  27B3,  2707,  2789, 
2791,  2792,  2794,  2796,  2798 

(x^  l4oll  Puopt  UocAtvd  At  Hin&«  Circl* 

Chillor* 

-Dldgm  0  703,  2116  0,  2113  D,  401,  923,  1304,  1386  ,  3303, 
576,  2123,  630,  lOOl,  1003,  B12<5),  664,  663 

r 

Sewago  TrpatAAfit  Plant 
Bldg  4  1613, 
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1  Dupl  Bldgs  215 

?‘S2pi*8?d9S=  .201  .'202,  203.  204  .  205.  232.  343 


Bid*’  *  1721 
35  Dupl  Bldgs! 


627.  623,  630,  632,  710,  711,  1015,  lOlB, 
1513,  1514,  1518,  1522,  1523,  1528,  1529, 
1533,  1534,  1540,  1542,  1549,  1557,  1706, 
1707,  1711,  1712,  1717,  1719,  1725,  1720, 
1734,  1740,  1745,  1747,  1748,  1749 
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INTERIM 

REVIEW 

COMMENTS 


BALTIMORE  DISTRICT  REVIEW  COB3MEHTS.  niBISinU 

PROJECT  n  ’  LOCATION  FT-  BUSTH,  V^A* _ date  |4  MAR. 90 

TYPE  □  COHCEf*T  _ □  PRELHIIHAAV  □  ftHAL  _ □,  BACK  CH6CK  OTHER  tSPECIfYI 

DISCIPLINE  REVIEWED  MBCtfANtC^L  _ REVIEWER  g.guTfLgS _ PAGEZOF^ 


BALTIMORE  DISTRICT  BEtfiEW  COMMEHTS,  gKj&e  . . .  DtPISlOH 

PROJECT  ES(&-fT  EUm  LOCATION  FT  EK^TIS,  VA«  date  I4MAR<^o 

type  ncoMCErr  Q  fheumwahy  □  f ww.  Q  back  check  EJ  otheb  Cspecifv)  |t^t£gtM 


BALTIMORE  CORPS  OF  ENGINEERS  COMMENTS 


1.  COE  Comment  No.  1  -  Page  1  of  3: 

Three  ring  binders  are  being  supplied  for  the  prefinal  submission.  The 
Scope  of  Work  is  included  in  the  prefinal  submission.  The  methodology 
used  for  all  ECO’s  is  addressed  throughout  the  report. 

2.  COE  Comment  No.  2  -  Page  1  of  3: 

Thermal  loading  due  to  building  infiltration  is  totally  independent  of 
the  building  air  balance.  If  a  building  has  1,100  CFM  of  outside  air  on 
the  main  air  system  and  1,000  CFM  of  direct  exhaust,  the  100  CFM  is  being 
blown  out  of  the  building  cracks  in  the  process  of  building  pressuri¬ 
zation.  Building  pressurization  is  normally  accomplished  at  approximate¬ 
ly  0.025"  WC  positive  pressure  relative  to  atmosphere.  Whenever  pres¬ 
surization  air  is  used  it  is  heated  or  cooled  to  space  conditions  prior 
to  being  blown  out  through  building  cracks.  Given  the  above  described 
building,  if  one-half  of  the  crack  area  were  eliminated  only  50  CFM  of 
outside  air  would  be  required  to  pressurize  the  space. 

The  only  real  difference  between  energy  for  normal  infiltration  and 
energy  for  pressurization  is  where  the  heat  transfer  takes  place.  When 
the  conditions  permit  actual  infiltration,  the  heat  transfer  takes  place 
in  the  space  with  an  offsetting  energy  input  at  the  central  system.  When 
the  space  is  pressurized  to  avoid  infiltration,  all  direct  energy  trans¬ 
fer  occurs  at  the  central  system  with  conditioned  air  being  blown  out 
through  building  cracks. 

3.  COE  Comment  No.  3  -  Page  2  of  3: 

Corrected  mechanical  survey  sheets,  refer  to  Appendix  B. 

4.  COE  Comment  No.  4  -  Page  2  of  3: 

In  accordance  with  scope  of  work  direction  on  studying,  synergism  is  to 
be  provided  to  the  A/E  between  interim  and  prefinal  reports.^  A/E  past 
experience  has  been  that  synergism  is  reevaluated  when  two  or  more  energy 
conservation  opportunities  have  SIRs  greater  than  one.  A/E  believes  the 
following  facilities  are  subject  to  study  of  synergistic  energy  effects: 

o  Building  2102 
o  Building  2402 
o  Building  2413 
o  Building  3302 
o  Building  3308 

Upon  receipt  of  further  direction  and  clarification  with  scope  require¬ 
ments  to  study  synergistic  effects  of  multiple  viable  energy  conservation 
opportunities. 


5.  COE  Comment  No.  5  -  Page  2  of  3: 


Building  812  is  a  barracks.  In  the  original  Scope  of  Work,  ceiling 
insulation  and  lighting  intensity  control  were  to  be  studied.  During  the 
field  survey,  the  survey  team  discovered  that  the  Commissary,  Building 
1605,  is  in  the  process  of  being  relocated  to  a  new  facility.  The  A/E 
agreed  to  investigate  the  concept  of  air  to  air  heat  exchangers  in 
Building  812,  Barracks,  in  lieu  of  studying  heat  reclamation  at  the 
Commissary. 

When  the  A/E  agreed  to  study  air  to  air  heat  exchangers  for  Building  812, 
the  base  run  had  already  been  completed.  During  field  survey  of  Building 
812,  the  actual  5,000  CFM  ventilation  system  was  disabled.  The  second 
set  of  runs  associated  with  Building  812  start  with  the  assumption  that 
if  the  ventilation  were  actually  provided  we  would  generate  an  energy 
profile  different  from  the  energy  profile  that  exists  at  present.  After 
the  baseline  energy  profile  was  established  it  was  possible  to  study  a 
comparative  profile  with  air  to  air  heat  exchangers. 

6.  COE  Comment  No.  6  -  Page  2  of  3: 

Thermostat  schedule  ADHTX  is  set  at  68°F  dry  bulb  space  temperature 
between  0700  hours  and  1700  hours  during  weekdays,  at  all  other  times  the 
setpoint  temperature  is  55°F. 

Thermostat  schedule  AA55  is  set  at  55 °F  dry  bulb  24  hours  per  day  7  days 
per  week. 

The  Trane  Trace  Ultra  Program  does  not  have  a  system  simulation  package 
that  directly  models  infrared  heaters.  The  Trane  Company  does  not  have  a 
standard  model  to  simulate  infrared  heater  systems. 

The  rationale  for  simulating  infrared  heaters  in  this  manner  is  that  as 
the  heaters  heat  up  the  floor  and  furnishings,  these  items  store  thermal 
energy.  As  the  thermal  energy  is  stored,  it  is  later  released  to  the 
space  causing  secondary  heating  of  the  space.  All  studied  facilities 
were  treated  with  broad  range  coverage  of  IR  heaters  as  no  fixed  work 
stations  exist  in  any  of  the  studied  facilities.  Under  normal  operating 
conditions  in  an  IR  heated  building,  the  bulk  space  temperature  approach¬ 
es  55 °F.  Even  if  there  is  not  an  energy  requirement  to  condition  the 
space  for  occupants,  minimal  space  heating  is  required  to  avoid  freezing 
of  building  systems,  i.e.  sprinklers  and  water  lines. 

In  addition  to  a  reduction  of  heating  required  to  maintain  bulk  tempera¬ 
ture,  IR  heating  requires  less  heating  of  infiltration  air.  Given  the 
comparison  of  55®F  versus  68 °F  bulk  air  temperature,  the  energy  savings 
per  hour  for  100  CFM  of  infiltration  is  1,430  BTU/Hr. 

The  simulation  method  selected  does  not  approximate  the  theoretically 
ideal  conditions  of  IR  heat  controlled  by  black  body  thermostats. 
Simulation  of  IR  heaters  controlled  by  black  body  thermostats  does  not 
account  for  heat  absorbed,  stored,  and  released  by  building  components 
and  furnishings.  Simulation  of  IR  heaters  controlled  by  black  body 


thermostats  does  not  account  for  the  override  setting  of  IR  used  to 
maintain  bulk  space  temperature  to  avoid  freezing. 

In  view  of  the  drawbacks  associated  with  both  methods  of  simulating  IR 
heaters,  the  more  conservative  approach  was  selected  so  that  no  energy 
saving  credits  were  not  counted  that  cannot  actually  be  anticipated. 

7.  COE  Comment  No.  7  -Page  2  of  3: 

Computer  input  sheets  have  been  marked  up  to  identify  what  changes  were 
made  from  alternative  to  alternative.  (Refer  to  latest  Appendix  F, 
Volumes  I  and  II.) 

8.  COE  Comment  No.  8  -  Page  3  of  3: 

A/E  confirms  that  in  this  application,  the  starting  day  type  and  ending 
day  type  can  be  "DSGN".  Refer  to  PPs  7  and  10  of  the  Utility  Reference 
Manual  for  further  details  (pink  cover) . 

9.  COE  Comment  No.  9  -  Page  3  of  3: 

The  Executive  Summary  and  Report  have  been  updated  to  address  this 
comment . 

Motion  sensors  and/or  infrared  sensors  are  generally  designed  for  loads 
of  less  than  1000  watts.  Larger  loads  can  be  controlled  by  adding  relays 
or  contactors.  Several  things  make  these  devices  have  questionable  value 
for  Fort  Eustis.  In  larger  offices,  modular  office  partitions  have  been 
installed  and  were  being  installed  in  more  offices  during  this  survey. 
These  partitions  tend  to  block  the  line  of  control  for  the  sensors.  In 
addition,  military  employees  have  a  structure  and  discipline  that  can  be 
used  to  keep  lights  off  when  areas  are  not  in  use.  Admittedly,  some 
people  remain  careless  and  do  not  turn  lights  off.  It  is  difficult  to 
predict  how  much  energy  can  be  saved  by  motion  sensing  devices  but  it 
must  be  far  less  than  in  similar  civilian  applications. 

Timers  and  contactors  have  not  been  considered  in  many  areas  because  of 
flexible  schedules  and  the  inherent  military  discipline  which  was  discus¬ 
sed  above. 

10.  COE  Comment  No.  10  -  Page  3  of  3: 

Boiler  efficiency  was  determined  by  interviewing  personnel  at  the  Post 
Energy  Branch.  The  Post  stated  that  efficiency  testing  is  periodically 
performed  and  boilers  adjusted  to  maintain  the  highest  possible  efficien¬ 
cy.  Energy  Branch  personnel  indicated  that  most  central  plant  boilers 
were  adjusted  to  achieve  "80%  or  higher  efficiency".  All  efficiency 
testing  is  combustion  efficiency.  Combustion  efficiency  does  not  take 
into  account  radiation  or  conduction  losses  nor  does  this  type  testing 
account  for  the  local  preheating  of  combustion  air.  In  view  of  the  test 
results  and  observation  of  the  operation  a  value  of  80%  efficiency  for 
central  plan  was  used  for  the  purpose  of  the  study. 


Individual  boilers  are  normally  not  as  well  maintained  as  central  plant 
boilers#  In  the  judgement  of  the  field  engineer,  the  observed  conditions 
of  individual  boilers  was  somewhat  less  attended  to  than  central  plants. 
In  view  of  the  above  observations,  individual  boilers,  gas  and  oil,  were 
assigned  an  efficiency  of  70%. 

The  efficiency  of  the  individual  residential  furnaces  was  established  at 
83.3%  as  this  is  an  industry  accepted  standard  value. 

The  value  of  10%  piping  loss  in  the  district  steam  systems  was  estab¬ 
lished  as  this  is  a  common  value  used  in  the  design  of  district  steam 
systems. 

COE  Comment  No.  11  -  Page  3  of  3: 

Pipe  heat  loss  data  is  available  in  tabular  form  from  various  insulation 
manufacturers,  all  calculated  in  accordance  with  ASTM  Standards.  Weather 
data  for  Fort  Eustis  was  provided  by  the  Baltimore  District  Corps  of 
Engineers.  At  each  individual  temperature  and  for  each  individual  pipe 
size  and  for  each  individual  pipe  orientation  quadratic  curve  fitting  was 
performed  to  determine  heat  loss  at  specific  conditions. 

A  typical  file  set  is  presented  as  follows: 

Cover  Sheet  with  Five  Columns  (See  Attachment  "A'*) 

Column  1  Control  Number 

Column  2  Lineal  Feet  of  Pipe 

Column  3  200°F  Heat  Loss  BTU/Hr. 

Column  4  400°F  Heat  Loss  BTU/Hr. 

Column  5  600°F  Heat  Loss  BTU/Hr. 

This  data  was  subsequently  read  into  another  program  to  evaluate  annual 
heat  loss. 

Given  the  attached  sample  analysis,  five  pipe  conditions  exist.  The 
first  condition  is  a  1-1/2”  pipe  with  2-1/2”  calcium  silicate  insulation 
in  the  horizontal  position. 

There  are  five  data  columns  associated  with  this  pipe  condition.  Column 
designations  are  as  follows: 

Column  1  Average  Temperature  of  Outside  Air  Temperature  Bin 

Column  2  BTU/Hr.  per  Lineal  Foot  of  Pipe  if  Heat  is  On 

Column  3  Lineal  Feet  of  Pipe 

Column  4  Hours /Year  at  Given  Bin  Temperature  Range 

Column  5  BTU/Year  Heat  Loss  for  Given  Pipe  Section  at  Given 

Bin  Temperature 

o 

The  total  system  heat  loss  is  given  on  the  last  page,  3.88  x  10  BTU/Yr. 
in  the  example  presented. 


12.  COE  Comment  No.  12  -  Page  3  of  3: 

The  majority  of  the  ECOs  studied  dealt  with  insulation,  added  glazing  and 
infiltration  where  maintenance  costs  do  not  apply.  Maintenance  costs 
have  been  used  were  they  apply;  example:  heat  pump  studies. 
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COMMENTS 

EHESQY  MAKAQEMENT  BRANCH,  FORT  EUSTIS,  VA 
ENERGY  SAVINGS  OPPORTUNITY  SURVEY  STUDY 
INTERIM  REPORT 
36  MAR  00 


1.  Includ*  in  Executive  Summery,  energy  end  dollar  levinge, 
SlR'e  end  eimpla  peybecke  ee  deacribed  in  acope  of  work  7.0.1 
Interim  Submittel.  Meyba  aome  reeommendationa? 

2.  Executive  Summary,  Summary  Report,  give  definitionx/cover 
aheet  oi  ebbreviatlona.  Complete  column*  for  ell  building*, 

not  to  aay  data  taken  from - or  aimiler  to  . (example 

2715  end  2716). 

3.  Priority  2,  window*,  whet  i*  the  difference  between 
window*  and  windowa-Anderaon? 

\ 

What  i*  CXL  NOV  1,  607  la  there  no  energy  aavlnga  there? 
What  id  the  SIR?  Same  question  for  all  the  other  CXL*«. 

What  ia  meant  by  'DONE*.  Do  you  mean  that  nothing  can  be 
done  there?  No  energy  aevinga  at  all? 

5.  You  aay  bldga  3308  and  3302  are  over~lit  and  out  of  date. 
Wiat  are  the  energy  and  dollar  aavinge,  SIR*8  and  almple 
peybecka?  Whet  ix  the  lolution?  Include  thla  in  the 
Executive  Summery, 

6.  DETERMINATION  OF  BUILDING  INFILTRATION;  How  much  energy 
loaa  la  eaaoclated  with  infiltration?  Executive  Summery 
ahould  contain  number*  end  •olution*.  Where  end  how  you  got 
your  date  end  daalgn  eaaumptions  should  be  in  the  beck. 

^7.  Demand  peek*  occur  et  Fort  Euati*  hlatorleelly  in  June, 
July  or  August,  depending  on  the  year.  Whet  year  did  you 
use?  ' 

8,  Page  0,  Executive  Supwnery,  Doea  infrared  heating  really 
maintain  occupant  comfort?. 

0.  What  ia  meant  by,  ‘Inatallation  of  Infrared  beating 
aystem*  in  some  hanger#  may  limit  the  flexibility  of  uae  of 
these  hanger*  in  the  future. *7  Can  these  infrared  unit*  be 
installed  on  the  walla  out  of  the  way?  Pleaae  explain. 

10.  /StV^^l^atributlon  System  bldg  414,  what  about 
conclusiofr*^  ^densate  return,  shut  off  valves,  ateam 
traps,  lower >i;erture  in  summer  and  using  hot  water  In  lieu 
of  ateam?  Scop^v^f  Work  A>4.  All  I  see  is  insulation?  -Bldg 

i*  *  winter_^only  plant,  what  impact  on  the  £00  would  thla 
be  on  a  year  around  plant? 

11.  APPENDIX  B,  FIELD  SURVEY  NOTES.  Include  data  for  heat 
pump  for  Bldg  1S2  type  buildings  to  back  up  computer  run. 

12.  Where  is  2716  A-0?  These  High  Bay  areas  are  somewhat 
different  than  2715.  Complete  these  computer  runs  Summary 


^5  FORM 


Report  for^  All . 


13.  ‘Cellini  insulation  Already  installed.*  How  nuch’  la 
it  enough?  la  it  old  or  wet? 

14.  Summary  Report:  2413  doora  done.  What  do  you  mean?  Is 
there  anything  better  that  can  be  used  than  what  is  there? 

15.  How  do  you  get  negative  SIR's  on  wall  and  oelline 

insulation?  * 


16.  Bldg  1008,  Modular  Offices,  shows  a  very  low  SIR.  Why? 
Please  check  again. 

17.  Vestibules  Bldg  2785  shows  a  SIR  of  0?  Why?  Please 
check  again. 

18.  Do  documentation  according  to  Scope  of  Work  page  5,  8.3. 

'^19.  Field  House,  Bldg  643,  is  shown  to  be  occupied  between 
10  AM  and  10  PM.  Their  hours  are  5  AM  to  10  PM  Monday  thru 
Friday  and  0  AM  to  8:30  PM  Saturday  and  Sunday.  Classes  are 
held  in  the  morning,  lap  swimming  from  noon  until  1  PM  and 
open  swimming  there  after.  The  showers  are  used  all  day 

long.  Hand  ball  courts  and  weight  rooms  are  open  all  day 
long. 


20.  Appendix  D.  you  are  designing  furnace  for  Bldg  152  at 
150,000  btu/hr.  This  is  rather  large.  How  did  you  sise 
this?  We  would  like  to  run  this  ECO  for  a  package  unit, 
natural  gas  and  condensing  unit.  The  cost  of  doing  the’gas 
versus  oil  is  vastly  less  when  eliminating  the  oil  storage 
tanks.  This  could  bo  a  replacement  for  any  of  those  that 
were  cancelled. 

JB  How  about  some  better  binders?  There  is  too  much 
material  for  these  flimsy  binders. 

22.  I  would  like  to  see  all  sketches,  estimates,  analysis 
and  computer  runs  for  each  building  put  together,  not  pieces 
all  spread  out. 

23.  Bldg  304,  does  both  the  brick  and  aluminum  siding  have 
wall  insulation? 

'^ev'  Executive  Summary,  pg  5,  'camel  hump  effect'. 

Should  classrooms  have  occupancy  sensors? 

25.  Executive  Summary,  pg  3,  fuel  costs  should  be  presented 
without  efficiencies.  Leave  the  efficiencies  In  the 
equipment . 


COMMENTS  BY  FORT  EUSTIS  PERSONNEL 


1.  Fort  Eustis  Comment  No*  1  -  Page  1  of  2: 

Dollar  saving  and  energy  saving  columns  have  been  added  to  summary  report 
as  agreed  during  interim  submittal  on  board  review. 

2.  Fort  Eustis  Comment  No.  2  -  Page  1  of  2: 

Summary  report  has  been  enhanced  and  expanded  relative  to  buildings  in 
the  2715  series.  A  table  of  specific  notes  has  been  added  to  the  summary 
report  to  clarify  variances.  Also  see  response  to  Comment  No.  12. 

3.  Fort  Eustis  Comment  No.  3  -  Page  1  of  2: 

Scheme  1  is  to  remove  all  exterior  windows  and  replace  them  with  Anderson 
insulated  units. 

Scheme  2  is  a  less  costly  approach  which  only  replaces  single  glazing  in 
existing  Anderson  windows  with  insulated  glazing. 

4.  Fort  Eustis  Comment  No.  4  -  Page  1  of  2: 

Explanatory  notes  have  been  added  to  summary  report  to  clarify  the  status 
of  various  conditions  encountered  during  the  field  survey  or  during 
preparation  of  the  report. 

5.  Fort  Eustis  Comment  No.  5  -  Page  1  of  2: 

This  general  statement  is  true  and  intended  to  alert  Fort  Eustis  person¬ 
nel  to  other  buildings  on  the  Base  that  may  have  this  same  type  of 

lighting  system.  All  lighting  ECOs  are  documented  in  the  executive 
summary  charts. 

6.  Fort  Eustis  Comment  No.  6  -  Page  1  of  2: 

Infiltration  is  not  broken  out  into  a  line  items  component  of  energy 

unless  it  is  the  only  item  of  study  for  an  ECO.  For  example:  with  a 

window  replacement,  infiltration  energy  is  only  a  part  of  the  total 
energy  saved. 

7.  Fort  Eustis  Comment  No.  7  -  Page  1  of  2: 

Demand  profile  used  in  this  report  is  based  on  data  provided  by  Fort 
Eustis  Energy  Branch.  Demand  profile  data  was  extracted  from  bill  as 
presented  in  Appendix  G. 

8.  Fort  Eustis  Comments  No.  8  and  No.  9  -  Page  1  of  2: 

Properly  designed  and  installed  infrared  heating  systems  have  been  proven 
to  provide  a  comfortable  environment  for  occupants.  In  some  cases  these 
systems  are  preferred  over  conventional  systems. 


These  systems  are  designed  to  warm  all  objects  in  their  line  of  sight 
including  occupants,  building  surfaces  and  objects  within  the  conditioned 
space.  These  warm  objects,  in  turn,  heat  the  surrounding  air.  Since 
occupants  are  heated  directly  with  radiant  heat,  they  feel  comfortable  at 
reduced  room  air  temperatures.  These  systems  work  especially  well  in 
large  open  areas  where  the  occupants  are  working  on  concrete  floors  which 
are  warmed  by  the  radiant  heat. 

Radiant  heating  systems  do  not  apply  to  all  type  of  work  areas.  In 
office  areas  and  classrooms  where  sedentary  work  is  performed,  areas 
beneath  desks  are  shaded  from  the  radiant  heaters  and  occupants  will  be 
uncomfortable  due  to  the  cold  floors.  This  same  scenario  would  apply  to 
large  areas  where  maintenance  is  being  performed  on  the  underside  of 
large  equipment. 

10.  Fort  Eustis  Comment  No.  10  -  Page  1  of  2: 

Condensate  loss  and/or  pass  through  are  considered  maintenance  items  and 
these  losses  can  be  reduced  through  proper  maintenance  of  traps  and 
valves  and  leak  repair  of  piping  systems.  Lowering  steam  pressures  and 
conversion  to  hot  water  are  part  of  this  study. 

11.  Fort  Eustis  Comment  No.  11  -  Page  1  of  2: 

Heat  pump  data  for  Building  152  was  proviced  by  Energy  Branch  at  Fort 
Eustis.  Heat  pump  data  is  presently  misplaced.  If  Energy  Branch  will 
provide  a  duplicate  copy  of  the  heat  pump  data,  A/E  will  incorporate  data 
in  final  report. 

12.  Fort  Eustis  Comment  No.  12  -  Page  1  of  2: 

Scope  of  Work  permits  computer  simulation  of  similar  buildings  to  deter¬ 
mine  viability  of  specific  energy  conservation  opportunities.  Of  all  the 
energy  conservation  opportunities  studied  relative  to  2715  and  2716 
Buildings,  only  IR  heaters  in  2715A  with  an  SIR  of  1.07.  Columns  for  2715 
series  buildings  where  definitive  data  is  available;  however,  annual 
energy  and  dollar  values  vary  from  building  to  building  and  this  data  has 
not  been  extrapolated  from  calculated  data.  No  data  has  been  presented 
relative  to  2716  series  buildings  as  study  of  2715  series  building 
demonstrated  significant  energy  savings  will  not  be  achieved  given  the 
energy  conservation  opportunities  evaluated. 

13.  Fort  Eustis  Comment  No.  13  -  Page  2  of  2: 

Comment  refers  to  Building  2418  per  reviewer  clarification  during  interim 
review  conference.  Ceiling  insulation  is  nominal  6”  fiberglass  batt  and 
is  in  excellent  condition  as  building  is  relatively  new.  The  addition  of 
insulation  will  not  be  cost  effective,  also  refer  to  results  of  Building 
401. 


Fort  Eustis  Conunent  No.  14  -  Page  2  of  2: 

Refer  to  field  survey  notes  under  Architectural,  doors,  2413  Hangar.  The 
most  section  of  the  west  hangar  door  was  observed  on  4  Oct  89 
The  door  sheet  metal  covering  joints  were  separated.  Field  surveyors 
observed  insulation  in  the  door  panel.  Insulation  appeared  to  be  the 
full  width  of  the  installed  door.  It  is  not  possible  to  place  more 
insulation  in  the  observed  door  section.  If  the  government  wishes  to 
core  bore  a  few  doors  at  various  locations  to  document  the  typical  door 
section,  then  the  Information  necessary  for  a  practical  comparison  of 
energy  consumption  can  be  modeled. 


Fort  Eustis  Comment  No.  15  -  Page  2  of  2; 

^is  comment  refers  to  Building  1387,  Telephone  Exchange,  as  clarified 
uring  Interim  review  conference.  This  facility  is  in  operation  24  hours 

a  day,  365  days  a  year.  This  facility  is  a  telephone  exchange  with  high 

internal  heat  gains.  Based  on  the  high  internal  gains,  this  building  is 
rejecting  heat  when  most  other  facilities  are  in  the  heating  mode.  There 
f  OQT  under  which  mechanical  cooling  is  occurring  in  Building 

1387  when  other  facilities  are  receiving  heat.  The  addition  of  insu¬ 
lation  to  this  facility  will  actually  retain  heat  and  require  more 

internal  cooling  of  the  space  to  dissipate  the  retained  heat. 

Fort  Eustis  Comment  No.  16  -  Page  2  of  2: 

Modular  offices  at  Fort  Eustis  are  a  large  waste  of  energy  because  of  the 
large  volumes  (20  to  25  feet  high)  that  must  be  heated  and  cooled  to 
satisfy  the  occupants  of  a  lower  volume  (7  to  8  feet  high).  The  reason 
that  this  option  is  not  feasible  is  that  these  areas  must  be  almost 
totally  reconstructed  at  high  cost  to  limit  the  conditioned  space  to 
occupied  level  of  8  feet  ceiling  height. 

Fort  Eustis  Comment  No.  17  -  Page  2  of  2: 

Building  2785  vestibules  have  been  reevaluated,  refer  to  Appendix  A  and 
Appendix  F-II.  On  reevaluation,  maximum  door  infiltration  was  assumed 
and  simulated.  On  comparison,  the  assumption  was  that  addition  of  a 
vestibule  would  eliminate  all  infiltration.  Vestibule  addition  at 
still  not  economically  feasible.  Construction  cost  is 
?3,  00  per  door.  The  prohibitive  first  cost  makes  it  impossible  to  have 
an  acceptable  payback  of  energy  costs.  The  initial  construction  cost  is 
very  high  because  the  vestibule  cannot  be  placed  inside  the  building  and 
the  present  landing  is  not  large  enough  to  accommodate  a  vestibule.  If  a 
new  vestibule  is  to  be  added,  the  existing  landing  slab  must  be  removed 
and  replaced  to  accommodate  the  installation  of  a  functional  vestibule. 

Fort  Eustis  Comment  No.  18  -  Page  2  of  2: 

We  will  comply  with  this  comment. 


19.  Fort  Eustis  Comment  No.  19  -  Page  2  of  2: 

Energy  analysis  and  SOLFEAS  have  been  reevaluated  with  the  revised 
schedule  indicated  in  the  review  comments.  The  original  schedule  that 
was  used  for  interim  submittal  was  based  on  information  provided  by  the 
Office  of  the  Field  House. 

20.  Fort  Eustis  Comment  No.  20  -  Page  2  of  2: 

Furnace  size  has  been  corrected  and  estimate  has  been  updated.  As 
requested,  an  additional  evaluation  has  been  performed  to  investigate 
replacement  of  existing  heat  pump  systems,  where  they  occur,  with  gas 
fired  furnaces.  Replacement  energy  costs  at  Fort  Eustis  are  relatively 
low  and  an  entire  heating  system  must  be  replaced  to  convert  the  system 
to  gas  fired  or  oil  fired  capability. 

21.  Fort  Eustis  Comment  No.  21  -  Page  2  of  2: 

We  will  comply  with  this  comment. 

22.  Fort  Eustis  Comment  No.  22  -  Page  2  of  2: 

Scope  of  Work  does  not  require  any  specific  order  of  appendices  or  data 
contained  therein.  Appendix  system  was  set  up  for  continuity  of  data 
generation  and  reproduction  of  documents.  Changing  format  at  this  stage 
of  production  would  create  a  significant  source  of  errors.  A/E  does  not 
believe  changing  format  during  production  is  prudent.  A/E  will  rearrange 
one  set  of  documents  for  Fort  Eustis  Energy  Branch  upon  acceptance  of 
final  report  submittal. 

23.  Fort  Eustis  Comment  No.  23  -  Page  2  of  2: 

Sketch  AS-304.01  has  been  updated  to  clarify  Insulation  on  brick  and 
aluminum  sided  section.  Brick  and  aluminum  sided  sections  are  insulated. 

24.  Fort  Eustis  Comment  No.  24  -  Page  2  of  2: 

Motion  sensors  and/or  infrared  sensors  are  generally  designed  for  loads 
of  less  than  1000  watts.  Larger  loads  can  be  controlled  by  adding  relays 
or  contactors.  Several  things  make  these  devices  have  questionable  value 
for  Fort  Eustis.  In  larger  offices,  modular  office  partitions  have  been 
installed  and  were  being  installed  in  more  offices  during  this  survey. 
These  partitions  tend  to  block  the  line  of  control  for  the  sensors.  In 
addition,  military  employees  have  a  structure  and  discipline  that  can  be 
used  to  keep  lights  off  when  areas  are  not  in  use.  Admittedly,  some 
people  remain  careless  and  do  not  turn  lights  off.  It  is  difficult  to 
predict  how  much  energy  can  be  saved  by  motion  sensing  devices  but  it 
must  be  far  less  than  in  similar  civilian  applications. 

25.  Fort  Eustis  Comment  No.  25  -  Page  2  of  2: 

Raw  fuel  costs  have  been  placed  in  executive  summary.  As  used  terminal 
fuel  costs  are  addressed  in  Appendix  G. 


